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DISEASES OF THE NERVOUS SYSTEM 


FOREWORD 


This monograph comprises the papers read 
at the First Annual Meeting of the Eastern 
Psychiatric Research Association held on 
October 27, 1956 at the Waldorf Astoria Ho- 
tel, New York City and the Seminar on Elec- 
troshock Treatment Technics held on Octo- 
ber 26, 1956 at Kings Park State Hospital, 
Kings Park, New York. 

Formally incorporated in 1955, the East- 
ern Psychiatric Research Association has 
been in existence since 1948. At that time, 
a small group, among whom were Doctors 
Thomas C. Carey, Emerick Friedman, Wil- 
liam Furst, David J. Impastato, Pasquale D. 
Lotesta, Leon Reznikoff, Theodore R. Robie, 
Ira S. Ross, and Zale A. Yanof, had been 
drawn together for the purpose of studying 
the beneficial effects of electric current on 
barbiturate poisoning and on_ psychiatric 
conditions in general. Dr. Theodore R. Ro- 
bie was the first chairman of this progres- 
sive group. The meetings were held in the 
office of one of the members (David J. 
Impastato, M.D.). These meetings were 
friendly, convivial and informal and always 
well attended. As time passed, our scope 
broadened so that we included in our discus- 
sions not only subjects relating to barbitu- 
rate poisoning and electroshock therapy, but 
also those relating to other research aspects 
of psychiatry, especially psysical, medical 
and preventive methods of treatment. 


From time to time we invited prominent 
non-member psychiatrists and other doctors 
and professional men to address us. As our 
membership grew, we came to the conclusion 
that there was permanent need for such a 
Society as ours, and we decided to incor- 
porate. The incorporators were Doctors Da- 
vid J. Impastato, Joachim Luwisch, Theo- 
dore R. Robie and Percy E. Ryberg. A cer- 
tificate of incorporation was obtained in the 
State of New York on November 14, 1955. 
The first officers of the organization are pic- 
tured in the monograph. Soon after the in- 
corporation, we thought it advisable that our 
transactions be regularly and quickly pub- 
lished in a scientific journal. We contacted 
Dr. Titus Harris, Editor-in-Chief of ‘Dis- 
eases of the Nervous System,” who kindly 
offered to publish our transactions, in brief 
form in the Journal. 

By this time the office in which we had 
regularly met over the years and which car- 
ried happy memories for many of us had 
grown too small and we moved to the New 
York Academy of Sciences Building where 
our meetings have since been held. 

The programsof our meetings followa def- 
inite design. The first item is usually a mo- 
tion picture on a psychiatric, medical or al- 
lied subject. The second is the research pa- 
per of the evening. The last item is the so- 
called ‘“‘Question.”” The “Question” is an- 
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swered by the entire membership so that 
there is a broad cross section of the think- 
ing or of the manner of handling of the prob- 
lem under discussion. So far the questions 
have dealt with various aspects of electro- 
shock therapy, such as, “Should a patient 
sign consent for EST?’, ‘How do you treat 
post-treatment confusion?’’, etc. This part 
of our program has proved very interesting, 
as it invites discussion by all present. 

In addition to the program, we usually de- 
vote a whole day to a meeting at a state 
hospital where we observe patients under 
treatment and become acquainted with the 
workings and problems of the institution. 
We have had meetings at Kings Park State 
Hospital (Dr. Charles Buckman, Superin- 
tendent) and at Willowbrook State School 
(Dr. Harold H. Berman, Superintendent). 
These hospital meetings have been fruitful 
and enjoyable—thanks to the kind hospi- 
tality of the superintendents and the mem- 
bers of their staff. 

We also have a two day annual meeting. 
The first day is devoted to a seminar on 
treatment technics. This part of the meet- 
ing is held at Kings Park State Hospital. At 
this meeting members discuss and demon- 
strate their various advanced technics in 
electroshock therapy and allied subjects. 
The second day of the meeting is devoted to 


scientific papers which are delivered in morn- 
ing and afternoon sessions. In between these 
two sessions the official luncheon takes place. 

An EPRA Prize of $100.00 has been es- 
tablished to be given by a Prize Committee 
for the best paper read at the Annual Meet- 
ing. The first award was made to Dr. Carl 
Breitner for his excellent paper, ‘Localized 
Electric Stimultaion of the Diencephalon in 
the Treatment of Mental Disorders.” 

In addition to the above prize Mr. R. 
Thornton Wilson has generously provided 
the Society with a yearly grant of $5,000.00. 
One thousand dollars of this grant will be 
used as the R. Thornton Wilson Prize for 
the best work of the year on Genetic or Pre- 
ventive Psychiatry. This prize will be 
awarded for the first time at the Annual 
Meeting held in October 1957. The remain- 
ing $4,000.00 will be used to assist in defray- 
ing the cost of publications, research and 
other scientific projects of our Society. Mr. 
R. Thornton Wilson will make provision for 
this grant in perpetuity by a trust fund, the 
interest of which will be used for the above 
mentioned purposes. The Eastern Psychia- 
tric Research Association wishes to express 
its sincerest thanks to Mr. R. Thornton Wil- 
son for his munificent gift and feels honored 
that his name will be forever linked to the 
Society as its liberal benefactor. 











Stress Conditioning in the Treatment of Schizophrenia 


and Neurotic Disorders 


Emit G. CoNASON, M.D., and Percy E. RYBERG, M.D., 


Schizophrenia and the affective disor- 
ders generally may be considered diseases 
of adaptation or rather of maladaptation 
induced by long continued unremitting 
stresses. Consideration of these diseases as 
derailments of the General Adaptation Syn- 
drome in the sense of Hans Selye’s broad 
concept raises the need for a rationale of 
therapy. According to the General Adapta- 
tion Syndrome one would expect these pa- 
tients to be over-stimulated with respect to 
the pituitary-adrenocortical axis, if not in a 
state of complete adreno-cortical exhaustion. 
Moreover, one might be able appropriately 
to rest the overstimulated or exhausted 
adrenals, thereby causing the patient’s symp- 
toms to abate. Operating from this notion 
one of us (E. G. C.) has empirically devel- 
oped over the years a therapeutic regimen 
which appears to benefit patients with schiz- 
ophrenia and neurotic disorders. The treat- 
ment consists of giving 3.0 cc. adrenal cor- 
tical extract intramuscularly for a twelve 
day period to rest the overstressed adrenal 
cortex. This is followed by a series of pro- 
gressively increasing doses of non-specific 
proteins given at weekly intervals. These 
graded regularly increased injections of an- 
tigenic protein act as stress acclimatizing 
shocks. Beginning with a mild sub-reactive 
dose and gradually increasing it at well 
spaced intervals, permits the development 
of a general stress resistance, in much the 
same way as is found in soldiers undergoing 
the Armed Forces Basic Training Program, 
Special Desert Training Program or as in 
desensitization of allergic patienis. 

While the treatment has been applied to 
several thousand patients since 1948 with 
favorable clinical and social responses, we 
are here presenting a preliminary report in- 
volving some hundred patients seen in col- 
laboration. Evaluation of the therapeutic 
effectiveness of drugs in the treatment of 
mental disease on a scientific basis is no- 
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toriously difficult, and an exact assessment 
is almost impossible to achieve in clinical 
practice. The best study we could set up 
was that of a collaborative effort in which 
one of us, the psychiatrist, observing the 
changing psychological picture during the 
course of drug treatment. We are cogni- 
zant of the fact that an ideal experiment 
would have involved a double blind control. 
We hope that a defintiive assessment of our 
treatment may become possible in the near 
future. 

Of 98 patients treated, 22 were chronic 
schizophrenics with full blown hallucinatory 
symptoms, and/or paranoid systematization. 
Thirteen showed schizoid type of personal- 
ity, characterized by poor ego structure and 
strength. These had a marked neurotic 
overlay. Also included were 34 diagnosed as 
anxiety neurosis, including phobic reactions. 
The remaining 29 were scattered among de- 
pressions of various tyes, personality disor- 
ders, adolescent maladjustment, alcoholics 
and simple behavior problems. To go into a 
detailed discussion of each of the cases is 
beyond the scope of this paper. We sum- 
marize six of our cases to give an indication 
of the types treated and the results. 


Case No. 1. R. G. This is a 14 year old white 
girl first seen in March 1952 after a long series of 
upsetting events in the home culminating after two 
years in her refusal to face her companions who, 
she claimed, made her feel panicky. The girl was 
obviously in a marked state of anxiety and was 
non-responsive to questioning. She was self-depreca- 
tory, pessimistic and suicidal. She talked inces- 
santly and demanded that her mother keep her 
company while she rattled on until 2 or 3 o’clock 
in the morning. She was unable to use the tele- 
phone as she would be seized by an uncontrollable 
spell of stuttering so that her mother had to make 
calls for her. Her condition gradually deteriorated; 
she became aggressive, unmanageable and showed 
signs of irrational thinking. She dressed in a bi- 
zarre manner, maintained catatonic poses for long 
periods and was delusional, insisting that she was 
a princess. Psychological testing pointed to a defi- 
nite schizophrenia, confirmed by several other psy- 
chiatrists seen for consultation. Treatment as out- 
lined in this paper was started in April 1952. By 
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the end of that year she was able to discuss plans 
for her future studies, and even requested a few 
hypnotic sessions in an effort to speed up further 
her process of recovery. She is now in college and 
doing well. 

Case No. 2. D. H.. This was a 42 year old, mar- 
ried, white woman seen in March 1953. Her main 
complaint was a marked fear akin to panic of leav- 
ing her house. For over two and one half years 
the patient had been unable to leave her house un- 
less accompanied by her husband. Now he was be- 
ing transferred to a big city in the mid-West and in 
three months they would have to pack and go. She 
had to be rid of this phobia as it completely re- 
stricted her. Stress conditioning treatment was 
started immediately. In August 1953 a letter from 
this patient already in the mid-West stated: “I am 
happy to report that I have been feeling very well 
these past weeks since coming out here. I made 
the long dreaded trip very well, in fact, I really 
enjoyed myself which was a great boost to my mo- 
rale. I have been able to engage in quite a few 
pleasures since coming out here and feel that the 
change has done me a lot of good.” 

Case No. 3. I.M. This is a 43 year old, divorced, 
white woman who was seen in September 1953. 
She had been ill for 6 years, and from the state- 
ments made by her and her referring doctor there 
seemed no doubt that she had had an acute psy- 
chotic episode. During this episode she had been 
divorced and this left her depressed and with many 
somatic complaints. For a few years she had been 
involved in a series of emotional messes due to her 
immaturity, and the bizarre attitudes she had 
adopted in compensation. At her first interview 
she hoped she could restore herself to some kind of 
normalcy. This was attempted by means of our 
treatment only after two months of psychotherapy 
had left her with much tension and anxiety. Six 
weeks after the initiation of the stress condition- 
ing treatment the patient was able to make deci- 
sions in several matters that had completely baf- 
fled her before; she felt more confident, and began 
to think in terms of settling down. Eventually she 
was able to get closer to achieving a good part of 
the peace of mind she had been seeking. The re- 
ferring physician reported her doing well a year 
later. 

Case No. 4. R.S. This 16 year old white boy was 
seen in June 1953. Since the age of six he had 
a speech disorder and head tic and was seen at a 
special clinic with some improvement. He remained 
shy and withdrawn giving considerable trouble at 
home and at school due to restlessness and back- 
wardness which increased as he grew older. He 
was disturbed by nightmares and began manifest- 
ing several phobic reactions. At interview he was 
apathetic, tired and stammered a good deal. The 
mother stated that he was always lying around the 
house, had no friends, and did not take any inter- 
est in anything. We quote in part a summary from 
his psychological testing: ‘The Rohrschach find- 
ings suggest that the possibility of a mild and in- 
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sidious schizophrenia be taken under consideration. 
Whether psychotic or not, the boy is extremely 
anxious despite his externally not too tense beha- 
vior. The mental pace is very uneven. He is a 
very sick and frightened boy.” After several months 
of limited psychotherapy on a relationship basis, 
there was no particular improvement. In Novem- 
ber 1953 the patient’s mother said he was more 
apathetic than ever; he refused to get up in the 
morning to go to school, and wandered restlessly 
around the house not knowing what to do. They 
were fearful of leaving him alone in the apartment 
as he was so irresponsible. He did rather bizarre 
things and they did not know what to expect of 
him. Treatment was started in December 1953. 
Improvement took place satisfactorily, and although 
his stammering did not improve noticeably, the pa- 
tient was able to make a fair acceptable social re- 
covery and is now working. 


Case No. 5. T.M. This 15 year old white boy from 
the Caribbean was seen in June 1952. About 8 to 
9 months previously he had become very with- 
drawn. He refused to consort with schoolsmates 
with whom he had formerly been on excellent 
terms. He would retire to his bedroom and read 
all day long with 7 or 8 books going at the same 
time. He rejected any show of affection from his 
parents and controlled his own feelings towards 
them to the extreme of not showing either laughter 
or tears. He became completely absorbed in books 
of science, telling his parents that he was studying 
very special chemistry experiments, relating it to 
the science of the universe. He developed ritualistic 
poses, became obsessive in his attitudes, and as- 
sumed a studied air of great learning. The diag- 
nosis was schizophrenia confirmed by colleagues 
who observed the boy during a three week stay in 
a sanitarium. Stress conditioning treatment was 
started in July 1952. Three months later the boy 
returned to his home recovered and was soon able 
to resume his studies. A year later he was still 
doing well at school and is asymptomatic. 

Case No. 6. H.T. This patient of 18 was first 
seen at Pilgrim State Hospital in September 1951. 
His diagnosis there was deteriorated catatonic schiz- 
ophrenia with epilepsy. His appearance was that 
of a completely wasted, cadaverous, unkempt indi- 
vidual. He refused to eat, claiming that the food 
was poisoned. He was generally unresponsive to 
questioning and completely out of contact. He kept 
repeating as a litany, “I am a good dead boy up in 
heaven.” He assumed catatonic postures for long 
periods of time and required the attention of the 
attendants constantly. At the request of the fam- 
ily the patient was moved to a sanitarium where his 
condition remained unchanged except for occasional 
outbursts of senseless violence which required re- 
straint. During this time he had a number of spon- 
taneous grand mal seizures. He was placed on 
stress conditioning treatment. During the first three 
months of treatment there was no improvement. 
Toward the end of the third month he began to 
eat; became less restless; was more in contact, and 
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dropped his catatonic poses. He became respon- 
sive to questioning. By December 1951 he was in 
a condition to go home with treatment continued on 
an ambulatory basis. He has been kept under ob- 
servation and at this date, in spite of his fear of 
recurrent epileptic attacks which are actually un- 
der drug control, he is attempting a full time job. 


In about 50 per cent of the cases results 
were clear cut and complete, leaving no 
doubt as to recovery. In an additional 25 
per cent there was marked alleviation of the 
distressing feeling tone. In these cases the 
patient did not experience a reversal of his 
condition and some symptoms persisted but 
he was able to cope with his symptoms and 
personal relationships in a satisfying man- 
ner. In the remaining 25 per cent failure of 
response to the treatment was as completely 
clear cut as in those who had done well. It 
is our estimate that over 50 per cent of the 
patients treated have either experienced a 
spontaneous remission of long duration or 
have had remissions induced by treatment. 


Spontaneous remissions are remissions 
due to exogenous or endogenous changes 
which are not understood at the time of their 
occurrence. What seemed to be spontane- 
ous remissions in many cases of pernicious 
anemia are now known to have been due to 
the ingestion of liver by the patient. Simi- 
larly, the so-called spontaneous remission of 
the arthritic female during pregnancy we 
now know to be due to the increased corti- 
coids of the pregnant state. Until the exact 
mechanisms involved in the physiological 
concomitants of the affective disorders are 
understood, we cannot rule out the possi- 
bility that some of our recoveries were on 
such a basis. Against this is the fact that 
most of our patients had been ill for long 
periods and that they had failed in many in- 
stances to respond to conventional therapy. 
Moreover the speed of recovery in many 
other cases was greater than that usually 
to be expected. In the case of the schizo- 
phrenics and the schizoid type of personal- 
ity, the usual spontaneous remission rate 
is much lower than that which obtained 
among our patients. 


Comments 


One of the things that has been remark- 
able in this treatment of schizophrenics, es- 
pecially when it has been successful, is the 
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progressive melting away of the usual bi- 
zarre symptoms such as the sense of mis- 
identification, or of depersonalization, com- 
pulsive and obsessive ideas, and ideas of ref- 
erence as well as hallucinatory phenomena. 
The patient finally develops insight, and un- 
derstands the endogenous nature of what he 
had formerly considered as being due to ex- 
ternal agents. For instance, threatening 
voices begin to be recognized as the inner 
voice of conscience. In many cases even 
when success was incomplete there was an 
encouraging decrease in tension and of free- 
floating anxiety. In the anxiety neuroses it 
was gratifying to observe after some weeks, 
a gradual diminution in agitation, of panic 
states, psychomotor retardation or hyperac- 
tivity, of phobic reactions, and of such so- 
matic symptoms as tachycardia, headache, 
or gastrointestinal difficulties. These pa- 
tients were able to eat and sleep better, read 
for long periods, make decisions, leave home 
unaccompanied, ride in buses, elevators or 
subways, visit the barber, eat in crowded 
restaurants, and continue at school or on 
their jobs without excessive absence. Im- 
provements were maintained for long pe- 
riods even after treatment had stopped. In 
most of the cases here reported there has 
been no relapse even after as much as three 
or four years, 

Recovery from acute episodes of psycho- 
sis occurs in what seems to be a definitely 
accelerated and more satisfactory way. Pa- 
tients who have been trailing along very 
slowly respond to treatment with rapid res- 
toration to responsible and fruitful activity. 


Discussion 


For many years abnormalities of function 
of the pituitary-adrenal axis have been im- 
plicated in one way or another in schizo- 
phrenia, affective disorders, neuroses, and 
even in the induced neurosis of animals. 
Many groups of investigators have at- 
tempted to pin-point the precise physiologi- 
cal dysfunctions of the mentally ill. The fol- 
lownig groups have been outstanding: 


a) The Worcester Foundation Group together 
with various collaborators and a host of co-work- 
ers. The studies of Hoskins, Pincus, Hoagland, et 
al.,1.2 have led them to the conclusion that the 
schizophrenic has a “peculiar hypoadrenalism” and 


1957 


that schizophrenia is characterized by an inade- 
quaet response to stress. In a very recent report 
this group has found low aldosterone values in the 
output of psychotics as compared to normal con- 
trols. 

b) The McLean Hospital group under Al|lt- 
schule?,4,5 studying similar patients in the same 
geographic area comes to the opposite conclusion, 
namely that there is a hyperadrenocortical state. 

c) Funkenstein, Solomon and their teamé at the 
Boston Psychopathic Hospital place their emphasis 
on dysfunction of the adrenal medulla and its inter- 
dependent autonomic nervous system. They point 
to the difference in ratio of serum adrenalin as 
against serum nor-adrenalin as determinative of 
the character of the affective disorders. 

d) In England, Allen and Broster;? Hemphill and 
Reiss;§ and Sands and Chamberlain,® have for many 
years felt that the adrenals were in some way re- 
lated to the psychoses. These British workers 
started with adrenalectomy in the treatment of 
psychosis. As pure substances became available 
they were tried. Disappointing results with ACTH, 
cortisone, dehydroisoandrosterone, and other ster- 
oids have led them to more intensive studies of ba- 
sic mechanisms. 

e) Cleghorn??,11,12 at McGill University has sum- 
marized the inter-relationship between the pitui- 
tary-adrenal axis and mental illness. He called at- 
tention to the high incidence of mental disturbance 
in patients with Addison’s disease even when they 
were seemingly compensated. In a review of 25 
such patients he found only two who could be con- 
sidered to have been outgoing and well adjusted. 
He sums up as well. the increasing incidence of psy- 
chosis in patients treated with ACTH and the cor- 
tisone-like products, calling special attention to the 
fact that many of these had shown no previous 
signs of emotional difficulty. 


The one undisputed finding regarding the 
physiology accompanying mental illness is 
the existence of a defective salt and water 
balance. This imbalance becomes more ap- 
parent the longer the patient is ill. There is 
no proof so far that this defect is etiologic. 
It has been known for some time that de- 
pressed patients signal the beginning of 
spontaneous remission by weight gain and 
increased hydration. Similarly a gain in 
weight and hydration is prognostic of re- 
covery in patients undergoing convulsive 
shock therapy. 

In recent years the active substance re- 
sponsible for the greatest part of the ac- 
tivity of adrenal cortical extract has been 
isolated and identified as aidosterone. This 
chemical substance unlike hydrocortisone 
and its related steroids is not controlled by 
ACTH. It is the mineralocorticoid which is 
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involved in the passage of water, salt and 
mineral electrolytes into the tissue cells or 
into the tissue spaces. It is our belief that 
the restoration of the overstressed and/or 
exhausted adrenal cortex depends upon rais- 
ing the aldosterone level in the blood. 

In 1934 Wolfram and Zwemer’* showed that 
adrenal cortical extract protected guinea 
pigs against the stress of anaphylactic 
shock. In 1938 Dwight Ingle’ showed that 
it could protect against work stress and its 
consequent adrenal hypertrophy in rats 
forced to do continued muscular activity. 
Shleser and Freed’> in 1942 demonstrated 
the protective action of adrenal cortical ex- 
tract against the stress of peptone shock in 
rabbits. More recently, Collins*® of the Up- 
john Company reports that chemically pure 
aldosterone prevents the atrophy of the adre- 
nal cortex induced by exogenous hydrocor- 
tone in animals stressed by potassium after 
sodium depletion. 

These laboratory confirmations of the role 
of aldosterone whether in pure form or as 
contained in adrenal cortical extracts en- 
courage us to believe that there was great 
merit in the original hypothesis which led 
one of us (E.G.C.) to develop the particu- 
lar regimen of treatment we have described. 

In 1949 Dr. S. Katzenelbogen of St. Eliza- 
beth’s Hospital, Washington, D. C., in dis- 
cussing a paper by Altschule & Tillotson* on 
electroconvulsive therapy and water metab- 
olism commented on the similarity of the 
physiologic effects of electroconvulsive ther- 
apy and proteinotherapy such as we use in 
the latter part of our treatment. He says: 
“T therefore venture to postulate that the 
mode of action, namely, activation of the 
function of the organs attributed to non- 
specific proteinotherapy is equally applicable 
to non-specific shock therapies.” Our study 
would seem to indicate that Dr. Katzenelbo- 
gen’s postulate is correct. 

We are not the originators of the use of 
adrenal cortical extract in the emotionally 
ill. Papers reporting the alleviation of 
symptoms in mentally disturbed patients 
have appeared over the years. To mention 
but a few: Freeman and Hoskins" fed glyce- 
rinated adrenal cortical extract orally to 
psychotic patients with improvement in the 
blood pressure as well as in cardiovascular 
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reactivity. Loehner,'*’® using injections of 
adrenal cortical extract intramuscularly, was 
of the opinion that the treatment was effec- 
tive in reversing the symptoms of schizo- 
phrenia. Lovell and Tintera’’ in the treat- 
ment of alcoholics suggest a degree of suc- 
cess using adrenal cortical extract intrave- 
nously. In our experience the alleviation of 
symptoms obtained with adrenal cortical ex- 
tract failed to be sustained in most cases. 
This led us to proteinotherapy as a method 
of stress conditioning or of acclimatization 
to stress. 
Conclusion 

We do not offer this form of treatment as 
a panacea nor as a substitute for the con- 
ventional forms of treatment of these dis- 
eases at this time. We feel that it has a 
place in the treatment of those patients who 
have failed to respond to other forms of 
treatment. In time, with a greater knowl- 
edge of the mechanisms involved it might 
replace or serve simultaneously with other 
modalities. It certainly should be tried in 
those cases where topectomy or lobotomy 
are under consideration. 

One of the great advantages we see in its 
use, lies in the possibility of collaboration 
between psychiatrist and general practi- 
tioner. Visits with the psychiatrist for di- 
agnosis, supervision and observation are re- 
quired at relatively infrequent intervals. 
The family physician could handle the treat- 
ment between such visits, even where nec- 
essary in a general hospital. In this way the 
psychiatrist would be free to cover a much 
larger group of patients. In addition, the 
possibility of ambulatory treatment would 
relieve hospitals and lower the cost of treat- 
ment. 

Summary 

The authors have presented a report on 
the treatment of 98 patients diagnosed as 
schizophrenics and other disorders. Treat- 
ment consisted of stress conditioning or ac- 
climatization to stress by a process similar 
to that operating in allergic desensitization. 

Their procedure is to inject intramuscu- 
larly 3.0 cc. of adrenal cortical extract for 
12 days in order to rest the adrenal cortical 
gland which they assume to be overdriven 
even to the point of exhaustion in some 
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cases. This is followed by a series of anti- 
genic protein injections at weekly intervals 
beginning with a sub-reactive dose and pro- 
gressively increasing it so that the patient 
becomes conditioned gradually to stresses. 
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DISCUSSION 


Stress Conditioning in Treatment of 
Schizophrenia and Neurotic Disorders 


LAWRENCE H. GAHAGAN, M.D. 


It is difficult to discuss the clinical part of this 
interesting paper because of the wide varieties of 
patients studied. Twenty-two percent of the pa- 
tients, for example, were schizophrenics and 34 
per cent suffered from anxiety neurosis. In any 
attempt at careful appraisal of the treatment here 
reported by Doctors Conason and Ryberg, it would 
seem to be necessary in the first place to break 
down the results of treatment in relationship to 
the several psychiatric diagnoses. Thus, a method 
of treatment which offers complete recovery in, 
let us say, 50 per cent of the chronic schizophrenics 
would clearly represent a major advance in psy- 
chiatry, but a similar result in patients with anx- 
iety neuroses would not be impressive. 

There is no real evidence, as far as I know, that 
hypoadrenalcorticalism, even in very severe degree, 
is generally or frequently associated with psychosis. 
In contrast, severe hypothyroidism is so frequently 
associated with psychosis that the term ‘myxoed- 
ema madness” is sometimes used to describe this 
relationship. 

In fact, it is hyperadrenalcorticalism, induced 
by large doses of ACTH or cortisone, which is un- 
fortunately associated with psychosis and “psy- 
chotic-like disturbances.’”! Of 100 patients so 
treated at the Peter Bent Brigham Hospital, Boston, 
14 developed such disturbances, which were charac- 
terized by a “pathological disturbance of mood, of 
thinking and of the perception of reality.” With 
only one equivocal exception, in which there was im- 
paired orientation, these psychotic-like disturbances 
did not present the characteristics of the organic 
confusional syndrome. In certain of these patients 
with Addison’s disease, severe mental disturbances 
were apparently precipitated by relatively small 
doses of cortisone. 

That the adrenal cortical hormone plasma level 
is apt to be elevated rather than depressed in psy- 
chiatric patients is indicated by a recent report 
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from the Michael Reese Hospital, Chicago.2 The 
initial plasma 17-hydroxycorticosterone (Compound 
F) level of patients newly admitted to the psychi- 
atric section of this hospital was found to be 60 per 
cent higher than the plasma level of normal con- 
trols. 

Another relevant finding is that although both 
insulin coma and electroconvulsive therapy cause 
significant elevations in the 17-hydroxycorticoste- 
rone plasma level, this rise occurs consistently re- 
gardless of the therapeutic result. So this in- 
creased activity of the adrenal cortex, induced by 
“drastic” therapy, is merely an indicator that such 
treatment has been administered, and it does not 
signify that improvement has taken place. 

The patient with severe hypoadrenalcorticalism— 
Addison’s disease—is apt to behave as does any- 
one who is weak, starved, debilitated, and suffering 
from water and salt depletion; he is inactive, apa- 
thetic, depressed, irritable, negativistic, suspicious 
and sometimes delirious. These are the non-spe- 
cific psychobiologic changes which are also found, 
for example, in maltreated prisoners-of-war, ship- 
wreck survivors, patients with ulcerative colitis, 
cachectic patients with carcinomatosis, etc. Many 
such patients are helped, temporarily at least, by 
large doses of adrenal cortical extract. In fact, 
adrenal cortical extract, such as used by Doctors 
Conason and Ryberg, is effective in the treatment 
of Addisonian crisis, if used intravenously in suffi- 
ciently high dosage. 


Doctors Conason and Ryberg are to be congrat- 
ulated for working in this important field. The 
availability of purified ACTH, adrenocortical hor- 
mones and certain synthetic derivatives, together 
with the recent development of simple and precise 
methods for the determination of blood and urinary 
17-hydroxycorticoids, will undoubtedly lead to an 
intensified interest in the interrelations of psychi- 
atry and endocrinology.® 
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Localized Electric Stimulation of the Diencephalon in the 
Treatment of Mental Disorder* 


CARL BREITNER, M.D. 


Electric convulsive treatment is known to 
be of value in certain mental disorders, but 
has inherent hazards and adverse side effects 
such as memory loss, confusion and in- 
creased anxiety. Notwithstanding the known 
benefits there exists widespread resistance 
to this therapy by patients, their relatives 
and even some physicians. The possible haz- 
ards and side effects of the treatment are 
being weighed and evaluated against the pos- 
sible benefits, particularly in those cases of 
mental illness which do not preclude the pa- 
tient’s functioning in society. 

There are indications that diffuse stimula- 
tion of the entire brain with convulsion-pro- 
ducing currents is not always necessary for 
the attainment of results, and therapeutic 
effects may be obtained by discrete stimu- 
lation of certain brain areas in the dienceph- 
alon. Conventional convulsive and non-con- 
vulsive techniques with placement of elec- 
trodes on the outside of the head make such 
discrete stimulation of specific areas diffi- 
cult or impossible. 


Review of Literature: 

The exact mechanism of the effects of 
ECT is still unknown, although many theo- 
ries have been advanced. The convulsion, or 
grand mal seizure accompanying the treat- 
ment, was long considered an essential re- 
quirement toward the production of the de- 
sired desult. Recent research stresses the 
chemical changes in the organism and the 
alteration of endocrine balance produced by 
the current. Whether chemical changes in 
the brain cells are a direct result of the elec- 
tric current, or an indirect effect of the con- 
vulsion, or possibly a result of stimulation 
of the pituitary or other endocrine glands 
(stress reaction) is still undecided. The bio- 
chemical changes proper, however, have been 


ing the probability that the electric current 
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may have a direct effect on certain brain 
areas, without reaching convulsive levels, 
various authors have begun to test and util- 
ize non-convulsive therapy (N.C.T.), thereby 
obviating the hazards of ECT such as skele- 
tal injuries, apnea and circulatory acci- 
dents.*°** Generally, however, reports indi- 
cate that the results of NCT do not seem to 
measure up to the ones obtained with ECT, 
particularly in psychotic disorders, although 
favorable responses have been reported with 
the more recent use of “unipolar” cerebral 
stimulation, using a wrist (bracelet) elec- 
trode as anode or indifferent electrode as de- 
scribed by Epstein.* Some authors further 
realize that stimulation of specific brain 
areas would be desirable, while excitation of 
other areas might be an undesirable side 
effect. Parsons et al.° write: “The physi- 
cian may apply subconvulsive stimulation to 
the motor strip. This technique, although 
without complications, has no therapeutic 
value.” ... “Under special circumstances the 
placement of the electrodes may be varied.” 
Heath and Norman” describe the use of elec- 
trodes over various sites corresponding to 
Brodman areas 4, 11, 9,10 and 6B. They felt 
that excitation of the autonomous nervous 
system might be the reason for clinical im- 
provement and that this could be achieved 
without convulsions, They have noted in- 
teresting changes in behavior, body chem- 
istry, electroencephalograms and motor 
function accompanying or following stimu- 
lation of specific brain areas through im- 
planted electrodes. The results produced by 
stimulation of a specific region are described 
as consistently the same. 


Earlier attempts at localized stimulation 
of specific brain areas were reported by 
Friedman." This author has used multipolar 
leads (3 and 4) on various areas of the skull. 
The techniques are described in a number 
of papers published in 1952, 1953 and 1954. 
Of particular interest in connection with this 
paper is Friedman’s report on the use of 
specially designed nasal electrodes to reach 
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the nasopharynx. Friedman used convulsion- 
producing currents of varying intensity and 
time (up to 20 milliamperes with the Reiter 
direct current stimulator). His electrodes 
contained a sodium bicarbonate solution in 
order to keep them moist and conductive and 
probably also cool. 

The possibility of using nasal electrodes 
for therapeutic convulsive stimulation was 
also suggested by Grinker’ in 1938. 

The present report, however, deals with 
the use of minimal, non-convulsive currents 
in an attempt at localized stimulation of the 
diencephalon. 


Requirements for Localized Stimulation: 

1) Where to stimulate: 

The function of specific areas must be un- 
derstood in order to know which area should 
be influenced in each specific case. Studies 
carried out by Ingram‘ and others indicate 
that certain hypothalamic areas are not only 
concerned with emotional reactions but also 
with the regulation of sleep and awareness, 
body temperature, appetite, blood pressure 
and behavior. The findings which demon- 
strate the function of various nuclei of the 
hypothalamus pose the problem of stimulat- 
ing particular areas, depending upon the 
clinical manifestations. 


2) How to stimulate: 

The possibility is still not ruled out that 
the disorganizing effect of convulsion-pro- 
ducing currents could be a factor in the im- 
provement of psychoses. Epstein* writes: 
“The convulsion itself is probably an indi- 
cation of diffuse cerebral irritation due to 
current spread and overstimulation of cor- 
tical and subcortical structures.” However, 
it is becoming increasingly evident that con- 
vulsions are not a prerequisite for therapeu- 
tic results. It is true that convulsive cur- 
rents with the ensuing general stimulation 
may include desirable brain areas in this 
stimulation, but such currents are hardly 
suitable for influencing selective regions. 
Moreover, the area to be influenced is most 
likely not in the cerebrum or telencephalon 
but in the diencephalon. Basic laws of phys- 
ics indicate that in an electrical field between 
two electrodes, comparatively higher concen- 
tration of current is obtained near the site 
of the electrodes. It is, therefore, difficult 
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Fig. 1. In a homogeneous electrical field the area 
fo greatest concentration lies: 

a) Near the electrodes. 

b) Near a smaller electrode. 

c) In a direct connecting line between the elec- 

trodes. 

to obtain selective direct stimulation of the 
desired area by placing electrodes over the 
calvarium. With such electrode placement 
the diencephalon lies in the middle, which is 
the farthest distance away from either elec- 
trode. (See Fig. 1a.) In order to maximally 
stimulate the diencephalon it seems desirable 
to place one electrode near this region. Fur- 
thermore, in agreement with physical laws 
(disregarding other influencing factors such 
as varying resistance) higher current-con- 
centrations occur near the smaller electrode, 
if two electrodes of different sizes are used. 
(See Fig. 1b.) A method of reaching close 
to the diencephalon with a small electrode 
is described in this paper. 

3) What pathways does the current fol- 
low? 

This question is still disputed, and unques- 
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tionably is of great importance in any at- 
tempt at localized stimulation. Alexander" 
assumes that the skull acts like a homoge- 
neous gel and the therapeutic current fol- 
lows rules generally governning the flow and 
path of currents through conductive gels. 
Hayes’ contends that “the part of the cur- 
rent which penetrates the skull seems to 
pass across the brain quite directly.” But 
Hayes also states that in his experiments 
200 times as much electrical energy was 
needed to obtain certain current gradient 
readings in the brain, when electrodes were 
placed on the scalp, as compared with the 
electricity needed when the electrodes were 
placed on the exposed brain, “because most 
of it (energy) was wasted in overcoming 
skull resistance and by being shunted around 
the brain in the extra-cranial tissues.” This 
author demonstrated in animal experiments 
that the conductive skin (overlying struc- 
tures of high electrical resistance such as 
galea aponeurotica, bone and dura matter), 
acts “like a virtually large electrode over 
the resistive skull.”’ Accordingly, placement 
of electrodes over the intact calvarium would 
create current pathways over a large area. 
The author concludes that ‘discrete stimula- 
tion of specific regions of the brain is not 
possible, when current is applied to the 
scalp.” Alexander,’ however, questions the 
validity of the experiments because “the 
availability of a shunt path by way of the 
spinal fluid contact through the trephine 
holes was sufficient inducement to deflect 
current through the occipital regions of the 
brain,” and he further argues that “the 
metal probes employed to measure the volt- 
age gradient within the brain deflected cur- 
rent in occipital direction in a ‘lightning rod’ 
manner.” Alexander bases his contention 
on previous studies.’*'’ However, it is obvi- 
ous that the actual pathways of currents of 
various intensities and with various elec- 
trode placements must be known, if stimula- 
tion of specific areas is to be accomplished 
in a judicious manner. Therefore further 
experimentation seems necessary. | 

Another experimental study by Lorimer, 
Segal and Stein’: indicates that the current 
follows largely the anatomical pathways in 
the brain (neurons), but these studies apply 
to convulsive currents. The pathways fol- 
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lowed by currents of lower levels are still 
undetermined. 

Until the question regarding the path- 
ways of the current is satisfactorily clarified, 
the following consideration may be helpful: 
It is reasonable to assume that minimal cur- 
rents can more easily be directed and pin- 
pointed to specific areas. For if they are 
kept at the minimal effective level, between 
the sites of the electrodes, then aberrant 
secondary currents may possibly be kept be- 
low active levels, thereby remaining ineffec- 
tive and negligible. It follows that weak 
currents have a better chance of influencing 
discrete brain areas. (Fig. 1c.) Using a 
small electrode near the area to be stimu- 
lated, and a large one over the cortex, fur- 
ther enhances higher concentration of cur- 
rent in the desired area. (See “How to Stim- 
ulate.”’) 


Methods and Materials: 

A method of non-convulsive electric stim- 
ulation is suggested in which comparatively 
high concentration of current in the dien- 
cephalon may be obtained, while stimulation 
of other brain areas, including the motor 
cortex, is kept at a minimum, and direct 
stimulation of the medulla oblongata is en- 
tirely avoided. In this procedure specially 
designed electrodes are used. One of them 
is placed centrally at the base of the skull. 
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Fig. 2. Special electrodes for stimulation of spe- 

cific brain areas. 

A—Nasal (central) electrode. Insulated wire with 
exposed blunt end protected by moistened cot- 
ton. 

B—Same electrode without cotton. 

C—Scalp electrodes. 
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A small (nasal) electrode is placed through 
the patient’s nose to the retropharyngeal 
wall. It consists of an insulated copper wire. 
The insulation is stripped from both ends 
for a distance of 1 cm. and one end is con- 
nected to one terminal of the source of elec- 
tricity. The nasal end of the electrode is 
covered with cotton in the way wood appli- 
cators are wrapped, and the cotton secured 
to the wire with a small piece of adhesive 
tape. (Fig. 2.) A newly prepared moistened 
electrode is used for each patient. While the 
exact place where this electrode reaches the 
posterior wall of the nasal cavity is influ- 
enced by the shape of the turbinates, it gen- 
erally reaches and stops near the body of 
the sphenoid bone, posterior to the pituitary 
gland. The other electrode is a scalp elec- 
trode. It consists of one or two (electrically 
connected) electrodes, each approximately 
3 cm. in diameter and especially designed to 
make contact with the skin beneath the hair. 
This is facilitated by numerous metallic 
dull spikes protruding in a porcupine fashion 
through a moistened sponge. In their pres- 
ent application these electrodes (both con- 
nected to the same terminal) are placed 
right and left of the midline at the vertex of 
the skull. A double electrode is used in or- 
der to increase the area of contact over the 
cortex and also possibly to direct the current 
toward the right and left hypothalamic nu- 
clei. There is no proof that all of the cur- 





Fig. 3. X-ray of patient’s head with nasal elec- 
trode in situ. 
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rent follows a direct line between the elec- 
trodes, but it stands to reason that a major 
part of it does. There seems to be little 
doubt that some of the current spreads to 
areas not directly between the electrodes; 
however, this may possibly be kept at in- 
effective levels by using the least stimulat- 
ing voltage. The medulla oblongata and the 
pons are not in the path of the electric cur- 
rent, being located posterior to the area ly- 
ing between the two electrodes. By using 
a small electrode at the base of the skull and 
a large electrode over the calvarium it is also 
probable that the objective of concentrating 
more current near the small electrodes in 
the diencephalon is being accomplished. Fig. 
3 shows an X-ray of a patient’s head with 
nasal electrode in situ. 

The “Reiter” RC47C ur D machine is used 
exclusively. The “ratio” dial is set to 12 
o’clock. The current selector is set to No. 3. 
The modulation knob is turned to approxi- 
mately 3 o’clock with the machine cold and 
has to be advanced as modulation slows 
down with increased warming up of the 
stimulator. Currents of 1 to 4 milliamperes 
are applied for several minutes, after the 
patient is anesthetized with intravenous So- 
dium Pentothal. The current has an awaken- 
ing effect and the treatment is terminated 
as the patient begins to show marked emo- 
tional reaction, usually crying, and verbal- 
izing reasons for his mental illness. This 
gives the therapist an opportunity for imme- 
diate psychotherapy and a clue to the pa- 
tient’s problems to be used in later inter- 
views. The immediate physiologic reactions 
during the treatment period are comparable 
to the ones seen in conventional non-convul- 
sive therapy. The electroencephalogram re- 
mains normal. There are no resulting mem- 
ory disturbances nor confusion. Statistics of 
results covering approximately 95 patients 
are tabulated in Table 1. 


Comments 


The results obtained so far with this type 
of therapy have been better than those ob- 
tained with conventional N.C.T. in affective 
disorders and neuroses, and far better than 
E.C.T. in these disorders. The results in 
Schizophrenia show a marked variation. It 
is interesting to note that this type of treat- 
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TABLE 1 
Number of Treatments 
Ef 
g M ¢ be 
ae o i I = a ° 
ca e 3 i 2 = - 
Schizophrenic Reaction acute UNGiff. ............seeeeeees 8 5 3 - 3 20 10.4 
Schizophrenic Reaction chronic undiff. ..............cs00 11 5 4 2 1 20 7.5 
Schizophrenic Reaction Schizo-affect. «0.0.0... 5 3 v7 - 5 13 8.2 
Schizophrenic Reaction catatonic type .........c.eeee 9 5 3 1 2 15 7.1 
Schizophrenic Reaction paranoid tYPE .........eeceeeereees 26 ay 6 3 2 14 7.2 
Psychotic Depressive Reaction ............:ccsseceesseeeseeeees 6 4 2 - 3 16 9.0 
Involutional Psychotic Reaction ............::ccccssccesseeesseeee 7 - 5 2 4 9 6.4 
Manic-Depressive Reaction Mamic tyPe ...........:::ccceee 10 6 4 - 3 12 6.2 
I hah crake bc ci Cieiistsieodbaahannainnbacnenendanhesbostobnmbenninebmints 16 11 5 - 3 10 3.5 
98 56 34 8 


*“Recovered”’ does not mean cured, but well 

enough to leave the hospital and make social ad- 
justment. 
“**“Tmproved” is to mean that the patient has 
abandoned most outward manifestations of his men- 
tal illness for the time of his observation at the 
hospital. 


Best rseults were obtained in those psychotics 
which have in the past shown the least favorable 
response, and in behavior problems, as well as in 
neurotic disorders. (See underscored classes.) In- 
volutional Psychoses responded less favorably as 
compared with E.C.T. 

Returns from conditional discharge are counted 
as failures. ; 





ment is particularly beneficial in those dis- 
orders which have been refractory to Elec- 
tric Shock Therapy, such as the manic type 
of manic-depressives and paranoid schizo- 
phrenia, Acute schizophrenic reactions vary 
in their responses. However, it was surpris- 
ing to note that some chronic schizophrenics 
who had previously been hospitalized and re- 
turned with a recurrence of their symptoms 
showed sometimes swift improvement after 
one or two treatments, to the point where 
they could return to their homes. Spectacu- 
lar results have been obtained in neurotic 
patients, particularly in the younger age 
group. There is often marked improvement 
after one treatment. Patients report that 
they feel relaxed and display a positive out- 
look on life. In fact, in some patients, a 
mild euphoria has been observed. While the 
individual treatment lasts for several min- 
utes, actual treatment time in most cases 
has been reduced because results are gen- 
erally obtained with a smaller number of 
treatments. No adverse side effects have 
been observed. At the present time more 
case records are being accumulated for more 
detailed data and future reports. 

At this time it is not possible to present 
statistical material which would permit defi- 
nite conclusions as to the comparative value 
and effectiveness of the new treatment. Such 


statistics must be carried out in great de- 
tail and over long periods of time, because 
of the many variable factors entering into 
the picture. However, some indication may 
be seen in the favorable discharge rates ap- 
pearing in the hospital records, covering the 
female services over a period of time during 
which ECT has been largely abandoned in 
favor of the new technique. 


In addition to the presently obtained fa- 
vorable results, which are still largely based 
on empiric facts, it is felt that the method 
holds a promise for the future: By placing 
one electrode centrally at the base of the 
braincase and varying the site of the other 
electrode it may become possible to selec- 
tively stimulate various brain areas as we 
learn more about their function. 


It is hoped that this publication may stim- 
ulate comparative studies in other institu- 
tions, 


Summary 


Electric shock treatment is known to be 
of value in certain mental disorders, but has 
inherent physical hazards and adverse side 
effects, such as confusion, increased anxiety 
and memory loss. There are indications that 
diffuse stimulation of the entire brain with 
convulsion-producing currents is not always 
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necessary for the attainment of results, and 
that therapeutic effects may be obtained by 
discrete stimulation of certain brain areas, 
particularly of the diencephalon. Conven- 
tional techniques make such discrete stimu- 
lation of specific brain areas difficult or im- 
possible. 

A method of non-convulsive electric stim- 
ulation is suggested in which comparatively 
high concentration of current in the dien- 
cephalon may be obtained, while stimulation 
of other brain areas, including the motor 
cortex, is kept at a minimum. In this proce- 
dure specially designed electrodes are used. 
One of these is placed centrally at the base 
of the skull. Treatment results so far have 
been most encouraging. No adverse side ef- 
fects have been observed. 
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DISCUSSION 


Localized Electric Stimulation of the Dien- 
chephalon in the Treatment of 
Mental Disorder 


EMERICK FRIEDMAN, M.D. 


In discussing the paper read by Dr. Breitner I will 
not make a point of priority except to state that I 
read a paper at a meeting of E.S.R.A. on May 10, 
1952 on intra nasal brain stem stimulation which 
was published in Volume 12, Confinia Neurologica. 

I also encountered the phenomenon of rapid 
awakening and marked emotional reactions de- 
scribed by Dr. Breitner and the same immediate 
effects may be found in the fronto (ethmoid) bi- 
parietal electrode placements. These emotional out- 
bursts may be avoided by giving more Pentothal 
or stopping the treatment before the point of awak- 
ening. In my experience this type of rapid awak- 
ening occurred even though the stimulation was pre- 
ceded by a convulsive reaction (through the same 
electrodes). However, I have found that such an 
abreactive pattern may be elicited by other modali- 
ties of electro stimulation, including the procedures 
previously described by Banay and Epstein and Im- 
pastato, if the stimulation is prolonged beyond the 
Pentothal and post convulsive effects. This type 
of abreaction has been described with a variety of 
chemotherapies such as with camphor and metrazol 
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and even with CO,. The psychotherapeutic. useful- 
ness of this particular phase is thereafter deter- 
mined by the experience of the physician. Certainly, 
as much as possible, this panicky, dramatic, emo- 
tional display should be utilized to its usmost. In 
this particular type of stimulation the awakening 
may be more rapid than that noted in other forms 
of electro therapy. I believe that the facility of 
rapidly altering the level of consciousness has some 
bearing on the therapeutic process. It would seem 
that conflicts and anxieties retained in the subcon- 
scious at different depths according to the level and 
intensity of the conflicts may be penetrated and 
merged with more closely conscious levels. Certain 
unconscious defenses may be penetrated by the 
rapid changes in consciousness and without the 
usually attendant fear of destruction. This type of 
facilitation may thus have as great influence as the 
physical stimulation and its localization. 

A second important technical point is the control 
of direction of stimulation with the Reiter apparatus 
and that it is possible to stimulate brain areas 
with a degree of selectivity even though not with 
the specificity we would hope for; e.g. we cannot be 
certain that with the described modality the dien- 
cephalon is being stimulated, other than coinci- 
dentally, even though the concentration of current 
is about the middle fossa. In this respect I am 
quite sure that all of the orifices in the skull will 
be tried experimentally for electrode placements, 
much as they are used for corticographic and ra- 
diographic diagnosis. However, more experimen- 
tation with electric current frequencies and wave 
configurations are necessary to provide the degree 
of selectivity desired; specific areas may be selec- 
tively stimulated by special wave forms regardless 
of placement. It is possible without undue imagina- 
tion to visualize implanted subminiature transmit- 


ter terminals sending wave forms into a specific 
brain area if, the use of this form of therapy with- 
stands the therapeutic test of time. 

A third point, in the theoretical aspect of this 
work which was overlooked, is that of facilitation 
of normal processes. Certainly, none of this treat- 
ment work can be construed as a normal process. 
The empiricism is based upon instigating a patho- 
logic process which will then bring about a more 
closely physiologic state. Empirically, we have 
come to regard psychotic illness as a vague, dien- 
cephalic disorder and by vague diencephalic stimu- 
lation we hope to cause improvement, and we seem 
to produce adequate results. However, up to this 
time I feel that our work is grossly empirical. It 
is still unknown which individual condition requires 
disorganization to the decorticated or decerebrated 
level or which requires merely autonomic stress ex- 
perience designated as autonomic stimulation. By 
means of unidirectional wave forms we have the 
flexibility of experimentation to eventually render 
our work specific. 

In my own experience I have used naso-pharyn- 
geal stimulation in both convulsive and non-convul- 
sive levels of intensity as a supplement to other 
forms of electro therapy. In my experience the best 
results have been in cases in which severe neuras- 
thenia or impaired motility are prominent. In these 
there would occur an arousal out of a quiet state 
to one of agitation or overactivity which in turn 
would be treated by other modalities. Another 
point to include is the use of this particular modal- 
ity in conjunction with the tranquilizer drugs when 
it is evident that a rigidity or depression is compli- 
cating the picture. At times a picture of depres- 
sion may develop in the course of standard ECT 
for agitation or other states. Nasopharyngeal sim- 
ulation may here result in dramatic improvement. 





ane me hlUkeehUrrlUOlC 


~ 


AS 


oo fF fF + wt 4 


21 


Combined Use of Metrazol and Succinylcholine in the 
Therapy of Mental Disorders 


EDWARD J. KoMorA, M.D., and LouIs J. PADULA, M.D. 


This report was planned to present fur- 
ther evidence concerning the efficacy of met- 
razol-induced seizures in the treatment of 
mental disorders and to show that many 
complications usually associated with the 
use of metrazol in the past, have now been 
practically eliminated through pre-treatment 
succinylcholine administration. Our find- 
ings corroborate those reported by Murray.’ 

One of us began using metrazol prior to 
the appearance of succinylcholine, especially 
in instances where EST had been ineffective. 
The results were extremely good and for- 
tunately uncomplicated by physical trauma. 
Since the availability of succinylcholine, we 
have been less hesitant in resorting to met- 
razol and have employed it initially in cases 
where heretofore we might have given EST 
at the start. 

We are not prepared to formulate indica- 
tions of precise specificity regarding either 
the symptom or the dynamic spectrum of 
mental disorder, to the treatment of which, 
metrazol therapy might be best applied. 

Following our initial satisfactory experi- 
ences the decision to employ metrazo] in any 
given case has been tantamount to a deci- 
sion to use a physio-dynamic modality at 
all. We like to conceive the physical ther- 
apy as an adjuvant and always auxiliary to 
psychotherapy. We feel that genuine, stable 
rectification or normalizing of disordered 
mental states to be principally, if not en- 
tirely, within the realm of psychic move- 
ments and events alone, Although convulsive 
treatment has unique and specific efficacy 
for obvious and full-blown affective disor- 
ders, it nevertheless seems therapeutically 
and diagnostically wholesome to be mindful 
of a realistic psychiatric orientation. We 
agree with Alexander* that 
“the first thing EST does is to raise or reinforce 
certain psychological defenses such as intense re- 
pression and denial, which defenses, are then later 
replaced by others more in keeping with the ego’s 
customary defensive operations”; and that “physi- 


cal treatment should be given when a patient is 
at an impasse, when the repetitive autonomy of 


the patient’s personalized thoughts go on unchecked 
by any reference to reality and the therapist finds 
it impossible to get into the patient’s private world 
in any meaningful way.” 


In our own formulation we refer to cases 
where the situation is exactly as just de- 
scribed, that is, where we feel ourselves con- 
fronted by a seemingly insuperable block or 
impasse but also still see the hope of having 
the patient ally an unpreturbed observing‘ 
ego along with that of the therapist in a 
search for a solution to the mental problem, 
provided, of course, the patient showed signs 
of being able to utilize insight at all. Dy- 
namically speaking it is generally believed 
that all psychic defenses, especially those 
which have a particularly clinical and symp- 
tomatic character, are each in the nature of 
a staying maneuver and delaying tactic, 
warding off the siege of anxiety or the cat- 
astrophy of depression. If this is true there 
is some plausibility in postulating a devel- 
oped but latent anxiety or depression con- 
cealed not too far beneath the overt and 
ostensibly non-depressive symptomatology 
which motivates the ego to cling so tena- 
ciously to its abnormal and disabling de- 
fenses. Rennie’ in attempting a rational 
elucidation on the beneficial effect of insulin 
coma has said: 

“It seems probable that anxiety like other af- 
fects may lie behind delusional developments only 
to be ultimately incorporated into the delusional 
system so that its rédle is no longer clearly seen. 


Anxiety tends to keep dynamic factors alive and re- 
lief of anxiety permits them to subside.” 


Perhaps what we are saying also comes 
within the scope of Zilboorg’s* meaning 
when he reminds us that 
“it is commonplace to say that the variety of ego 
disturbances or the varieties of disturbance of other 
parts of the psychic apparatus which are reflected 
in and through ego reactions, are in the last analy- 
sis affective disturbances.” 


The cases in which we have used metrazol 
comprehend a wide range of psychopathol- 
ogy in which almost every type of defensive 
mechanism was exhibited, extending from 
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those which were expressly neurotic to those 
which were extremely regressive. We have 
not confined its use to instances either pre- 
dominantly depressive or predominantly 
anxiety-ridden. We have used it only where 
the symptomatology disabled the patient ei- 
ther completely or to a severe degree in 
some area of his interpersonal activity. We 
have had the firm impression that so far as 
the affective mood and tone of the patient 
is concerned, metrazol has been equally ef- 
fective as EST regardless of whether the 
dominant clinical picture was one of depres- 
sion or anxiety. We have never found anx- 
iety a contraindicating factor and we have 
never found the anxiey, if overt, to have been 
significantly augmented. 

In the two cases we will cite one showed 
a severely agitated anxiety and the other 
an ego structure which was narcissistic, hos- 
tile and negativistic in the extreme but with- 
out gross, psychotic distortion up to the 
time of the circumstance which brought her 
to treatment. Depression was clinically pres- 
ent in both, but symptomatically agitation 
and anxiety was markedly dominant in the 
one while hostility, negativism and an ex- 
asperating narcissistic autism was pervasive 
in the other. Few therapists would have 
long delayed using physical therapy with ei- 
ther of these patients and it is possible that 
EST or insulin could have been used with a 
success equal to that which we achieved 
with metrazol. The critical fact, however, 
from the standpoint of our presentation is 
that metrazol, not in excess of six treat- 
ments in the one and of ten in the other, 
accomplished what could have been most 
optimistically hoped for with either EST or 
insulin. 


Case Reports 

Our first case according to all obvious appear- 
ances presented the clinical picture of involutional 
melancholia, the affective coloring appeared sharply 
two-toned, with the anxiety becoming far more in- 
tense than the depression. This patient was a 53 
year old female so functionally impaired as to re- 
quire hospitalization because of extremely severe 
feelings of self-depreciation and depression. While 
offering very little ideational documentation for her 
self-accusatory assertions she nevertheless spoke of 
herself in terms of massive, overwhelming self-de- 
rogation and self-disparagement. Her facial expres- 
sion was unchangingly grieved and worried and her 
general attitude was one of restlessness and poorly 
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suppressed agitation. Following the administra- 
tion of twelve EST seizures her condition improved 
considerably but not completely. At her own in- 
sistence and that of her family she was discharged 
against our recommendation. Within three weeks 
she was rehospitalized with her symptomatic pic- 
ture even more severe than on her first admission. 
EST was promptly resumed. By the eighth treat- 
ment her condition had not only shown no improve- 
ment but had markedly worsened. Unless heavily 
sedated she ceaselessly roamed her hospital quar- 
ters, fearfully avoided contact with personnel or 
other patients and rejected almost all nourishment. 
She was constantly mumbling expressions of self- 
condemnation and expectations of doom. Metrazol 
therapy was begun at this point. Her immediate 
post-convulsive state was satisfactory and un- 
marked by the usual degree of confusion. The fol- 
lowing day she was most dramatically improved. 
Six additional treatments were given within the 
next two weeks at the end of which time she showed 
herself to be completely cheerful and relaxed. What 
was more remarkable, she now gave a vigorous, 
self-contained ventilation of the hitherto repressed 
ideational content associated with her previous 
morbid self-accusatory attitude, freely recalling 
emotional traumata and conflict-laden events of 
her early years. She continued under observation 
and psychotherapy for a further period of six 
months. Since then she has continued well and dur- 
ing this time has successfully weathered several 
serious stress situations without breakdown and 
has been extremely active in a productive way as 
well. Her recovery period now extends to 5% 
years. 


As we have already intimated, we cite this 
case principally because of the sharply dra- 
matic response which occurred incident to 
the substitution of metrazol for EST. Grant- 
ing that a similar sequel might have been 
exhibited had the therapy continued with 
EST, the fact remains that in this instance 
metrazol was at least as effective as one 
could have hoped EST to have been. 


Our second patient was an attractive married 
woman of twenty-six, having two young children 
and coming from a somewhat disturbed family 
background but herself having had no previous 
morbid mental episodes and who was accepted for 
treatment following a near-tragic contretemps in 
the home. Though she had no previous history of 
acute, disabling mental distress, she nevertheless 
showed, even on initial interview, vivid signs of 
severe personality distortions featured by intensely 
negativistic impulsive and hostile trends. Her au- 
tistic isolation was relieved only by display of 
highly ambivalent identifications with parental fig- 
ures and surrogates. Increasing periods of de- 
tachment and absorption with aggressive and de- 
structive fantasies culminated in an impulsive at- 
tempt to drown the younger of her children, an 
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eight month old female infant. Fortunately the 
autistic courage of desperation slipped its sticking 
point and after a moment’s contemplation in quiet 
horror of her breathless cyanosed child, she franti- 
cally screamed for the help which arrived in time 
to preserve the baby’s life. The patient’s own ago- 
nized narration of her homicidal sadomasochistic 
act was movingly dramatic. But the affective in- 
tensity of this confessional disclosure while impres- 
sive had a hectic child-like quality, colored no less 
by continuing hostility and resentment than by re- 
morse and despair. Metrazol therapy was begun 
about a week after the first interview. Her de- 
pressed mood began to lift almost immediately after 
the first treatment. Towards the end of the 22 day 
period during which nine additional treatments 
were given, analytically oriented therapeutic dis- 
cussions were begun and continued for about five 
months thereafter. A superficial shallow insight 
was beginning to evolve against intense resistance 
and was accompanied by some improvement in the 
extremely narcissistic personality structure which 
had taken on a sharp delineation during this thera- 
peutic period. With this minimum of therapeutic 
support subsequent to the metrazol treatment she 
began to function at a somewhat better than mar- 
ginal level. At this point treatment was discon- 
tinued abruptly. On follow-up evaluation the pa- 
tient appeared to be in good condition and reported 
everything to be going well. She spoke of her home 
and family with enthusiasm and warmth and spon- 
taneously offered the information about vastly im- 
proved rapport with her husband. 


Our technique is as follows: we adminis- 
ter, in rapid succession atropine sulphate 
grs. 1/75, succinylcholine 10-15 mgs., and 
metrazol from 6 to 10 cc. of a 10% aqueous 
solution. Separate syringes are used for each 
drug with the 20 gauge needle being left in 
the single vein puncture throughout and dur- 
ing the exchange of syringes. It is neces- 
sary that the patient have a fair sized vein 
both to accommodate easily the 20 gauge 
needle and not be prone to balloon out with 
the rush of the swiftly injected metrazol. 


The atropine is used for the purpose of 
reducing salivary and mucous secretion dur- 
ing the areflexic phase of the post-convulsive 
period and of blocking vagal effects on the 
heart and respiratory mechanism. The suc- 
cinylcholine is for the purpose of blocking 
theviolent muscularcontractions accompany- 
ing the metrazol convulsion. Unlike Murray 
we do not wait for a display of muscle fas- 
ciculation but follow through immediately 
with the metrazol. Though the time nec- 
essary for establishing muscular relaxation 
exceeds that required for onset of the cere- 
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bral stimulation from the metrazol, we are 
content with the reduced muscular contrac- 
tion in both tonic and clonic phases. To 
some degree our time schedule eliminates 
the feeling of respiratory paralysis which 
the patient is likely to experience with the 
onset of the succinylcholine activity. Fur- 
thermore, if the metrazol dosage is exactly 
right and is given with the maximum speed, 
very little subjective experience of the sen- 
sory stimulation of the metrazol occurs. 
More often than not, there is considerable 
post-convulsive excitement. Our further 
practice is to inject intravenously sodium 
amytal grs. 334 to 742 immediately at the 
termination of the clonic phase. This ob- 
viates almost completely the often-time vio- 
lent excitement of the post-convulsive phase 
and conducts the patient back to conscious- 
ness via a tranquil barbiturate sedation ra- 
ther than to leave him emerge into full ori- 
entation through a phase of bewilderment 
or confusion. Throughout our series of 
treatments we have encountered no com- 
plications with this technique. We are not 
certain whether our routine use of oxygen is 
necessary and merely administer it as a car- 
ry-over from our EST technique where the 
apnea seems to warrant its administration 
for a brief period. 

Every therapist using adjuvant physical 
modalities is well aware that not all cures are 
thoroughly effective in depth. Conversely, 
however, most therapists are aware that no 
great proportion of patients can afford, nor 
are they able to avail themselves of the lux- 
ury of a long term analytic treatment 
through which comes the curative insight 
which Zilboorg’ defines 


“as a purely affective process in the wake of which 
follows the rational and affective appreciation of 
new ego orientation toward the world and toward 
one’s own self and without which leaves only a se- 
ries of conceptual props for the ego” props very 
often unsure and ephemeral. 

But Zilboorg also says: 
“a therapist has no right to turn away from any 
possibility of ameliorating a pathological condition 
and therefore one would not wish to discard en- 
tirely the ‘rapid’ cures with insight.” 

In this regard it is interesting to recall a 
statement of Freud’ made in 1919. 

“IT have no doubt that the validity of our psy- 
chological assumptions will impress the uneducated 
too, but we shall need to find the simplest and most 
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natural expression for our theoretical doctrine . 

it is very probable too, that the application of our 
therapy to numbers will compel us to alloy the pure 
gold of analysis plentifully with the copper of di- 
rect suggestion; and even hypnotic influence might 
find a place in it again, as it has in the treatment 
of the war neuroses.” 

Coming back to our patients it would 
seem that, by a remote implication at least, 
we are amplifying Freud’s optimistic dictum 
by assimilating the idea of the shock thera- 
pies to the example of auxiliary modalities 
which he suggests. We have found that fol- 
lowing the use of these therapies, better with 
metrazol than with EST, there occurred 
more often than not, an increased accessi- 
bility to insight and reality evaluation dur- 
ing the subsequent course of psychotherapy. 

Our number of treated cases totals ap- 
proximately fifty. Among these were acute 
depressions including reactive, psychoneu- 
rotic and involutional types. Schizo-affec- 
tive and acute anxiety states were also 
among them. In others the symptomatology 
was of the regressive type characteristic of 
schizophrenic reactions. Certainly in some 
of these the objective psychological findings, 
including the Rorschach were typically 
schizophrenic. The second case described 
was one of these. Good therapeutic results 
have been well in excess of those showing 
only minimal gains. 

We are not ready as yet to document our 
results with findings regarding particular 
ego states and specific defensive constella- 
tions, specific types of personality structur- 
ing or constitutional capacities for variety 
and quality of affect charge. Our only im- 
pression is that a psychological loosening 
and pliancy which was not evident before, 
has followed in the wake of our use of met- 
razol and that more often than not metrazol 
has been effective when EST was not. 

Our psychotherapy is psychoanalytically 
oriented and even though not often favored 
by the frequency and time schedule neces- 
sary for full time analysis, we feel that at 
times insight did evolve along true transfer- 
ence paths. In any event we do not at- 
tribute the happy therapeutic results to met- 
razol by itself. 


Summary 
1. Metrazol has been found to be an ex- 
tremely useful adjuvant in the psycho- 
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therapy of both acute and protracted 
states of mental disorder. 

2. Metrazol is seemingly equally valuable in 
affective states regardless of the pre- 
ponderance of depression or anxiety. 

3. Metrazol has been found to be effective 
when EST has failed or been minimal in 
therapeutic gain. 

4. The old hazard of traumatic complica- 
tions has been vastly reduced and prac- 
tically obviated by its combined use with 
succinylcholine. 

5. A suitable and satisfactory technique for 
its use in combination with succinylcho- 
line has been described. 
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DISCUSSION 
Combined Use of Metrazol and 
Succinylcholine 

LOUIS M. LIPTON, M.D. 

I am pleased to contribute my comments on the 
fine paper presented today by Doctors Komora and 
Padula. It indicates an interest in the physical 
treatment of mental disorders which is based on a 
broad understanding of psychiatry and mental 
processes. 

Metrazol or pentamethylenetetrazol is very much 
in vogue today in geriatric therapy and in the 
treatment of cerebral arteriosclerosis and senility. 
Good results are reported in the treatment of these 
older age group patients with smail doses of met- 
razol; and many papers have been written on this 
theme. 

Metrazol is also widely used in the treatment of 
acute barbiturate poisoning and as a diagnostic 
agent for epilepsy, particularly in the activation of 
the electroencephalogram. 

The paper today is une of the few recent studies 
which show the worth of metrazol-induced seizures 
in the treatment of schizophrenia, manic-depressive 
psychosis and severe neurosis. The technique of 
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metrazol treatment elaborated in the paper is ex- 
cellent and well described. It was my good fortune 
to have had extensive experience with metrazol at 
the Brooklyn State Hospital in 1948 and 1949. I 
was in charge of the insulin coma unit and like my 
predecessors we routinely switched to metrazol con- 
vulsive therapy when thirty insulin comas combined 
with ten EST’s failed to show sufficient improve- 
ment in the patient. We had excellent results with 
metrazol and many patients who had not responded 
to combined therapy—insulin plus EST—made sat- 
isfactory recoveries. 


A paper by Doctors Bianchi and Chiarello! indi- 
cated that metrazol convulsive treatment was at 
least ten percent more effective than electroshock 
convulsions in a comparative study. 


During the past year I have again used metrazol 
convulsive therapy with good results after ten to 
fifteen EST’s had shown insufficient improvement 
in the mental condition of severe hospitalized cases 
of depression and schizophrenia. I commend most 
highly the holistic approach of Doctors Komora 
and Padula. As a psychoanalyst of the American 
Institute—the Karen Horney Group—I am in agree- 
ment that the real and permanent rectification of 
disordered mental states occurs only when there 
is a change in the basic personality structure of 
the patient. The deeper change can come only with 
insight-promoting psychotherapy or analysis; so 
that intrapsychic and interpersonal conflicts and 
tensions are resolved. 


It is well known that many psychoanalysts of all 
of the five or six recognized psychoanalytic schools 
appear to be prejudiced against the physical ther- 
apy of mental disorders. This prejudice in many 
cases is more apparent than real. The psychoan- 
alyst has set higher goals for his patients and wants 
a genuine reorganization of character structure, not 
just a return to the usual state of health of the pa- 
tient, which often is not adequate. More and more 
analysts of my acquaintance are today in favor of 
the physical treatment of mental disorder provid- 
ing that the patient has first had some fair trial 
at psychotherapy. If the patient is so sick that 
it is difficult to maintain him in the community, or 
a serious danger of suicide exists, or the patient 
will not or cannot profit from psychotherapy, the 
majority of analysts whom I know recommend 
physical treatment and hope that following this 
that the patient will resume analytic or psychother- 
apeutic work. In association with Dr. Lawrence 
Gahagan I have treated with EST in the past two 
years at least thirty patients who were in formal 
analytic treatment and were referred by the ana- 
lysts. Following their course of EST these patients 
continued in psychotherapy or analysis. 


Physical treatment in these cases was given when 
the patient was at an impasse, could not proceed 
further, was suffering intensely or when sudden in- 
sights had caused severe panic states or severe de- 
pressions. This is in agreement with Doctors Ko- 
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mora’s and Padula’s formulation on blockages and 
impasses. I agree with the dynamics described in 
the paper that defense mechanisms are in the na- 
ture of staying maneuvers and delaying tactics, 
warding off greater depression and anxiety. I fur- 
ther agree that very few patients are improved 
with insight, or in depth as Dctor Komora says, 
due to physical treatment alone. It is factual that 
few patients can visit psychiatrists two to five times 
weekly. This is an ideal therapeutic arrangement. 
It is possible however to make good progress with 
weekly psychotherapeutic sessions and an excellent 
paper by Dr. Harold Kelman? on the subject was 
published in 1945. Of course, the work is more 
difficult for both patient and psychiatrist. Bona- 
fide analytic transferences can begin early in treat- 
ment and dreams concerning the psychiatrist come 
often within three months on a once a week basis 
of treatment. 


Regarding the course of psychotherapy follow- 
ing physical therapy, it has been my experience 
that when the patient has recovered he does not 
wish to continue in psychotherapy. This, I believe, 
is due to insufficient motivation and lack of anx- 
iety and lack of healthy curiosity about himself. 
I attempt to treat with psychotherapy or refer for 
psychotherapy all patients whom I have treated 
with EST and metrazol. Roughly 20% will accept 
more than a half dozen appointments. There is one 
exception—where the patient has been in psycho- 
therapy or analysis for several months prior to the 
physical treatment, sufficient self-interest and con- 
structive forces have been liberated so that the pa- 
tient usually remains in psychotherapy. In these 
situations—following the initial confusional period, 
there is a “loosening up’”’ process due to the phys- 
ical therapy and an increased accessibility to in- 
sights and to the tackling of intrapsychic and in- 
terpersonal conflicts. In my experience when a pa- 
tient continues to examine himself in psychotherapy 
and even has two or three episodes of severe illness 
with physical treatment, the patient continues to 
improve his intrapsychic and interpersonal rela- 
tionships. On the other hand, where repeated phys- 
ical treatment is ‘given without psychotherapy there 
is often mental dulling and deterioration. 


I commend again the holistic approach of Doc- 
tors Komora and Padula, and feel that there should 
be no artificial separation of ordinary psychother- 
apy, psychoanalysis and the physical therapies of 
the mentally upset or disturbed individual. These 
three treatments have the same goal, to alleviate 
human suffering, to rectify disordered mental states 
to new insights, new strengths and to release con- 
structive forces. 
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Management of Fear in Electroshock Therapy 


ALFRED GALLINEK, M.D. 


Fear of electroconvulsive therapy in pa- 
tients and their relatives is intuitively man- 
aged by all shock therapists. A systematic 
attempt to survey the different modes of 
management requires a survey of the dif- 
ferent types of fear encountered in this sit- 
uation. A detailed study of this fear has 
been presented elsewhere.’ 


Frequency of Fear 

Four out of 100 patients who were ad- 
vised to undergo electroconvulsive therapy 
rejected this form of treatment on account 
of fear. Of 100 patients who were treated, 
67 had marked, but various degrees and va- 
rious modalities of fear. 


Types of Fear 
1. Reasonable concern, apprehension, non- 
pathological fear. 

This type of fear is clinically insignificant. 
Since it can be dispelled by intelligent dis- 
cussion and will be found in almost every pa- 
tient and his relatives. It is not included in 
the above mentioned 67, who exhibited 
marked fear. 


2. Somatogenic fear. 

Occasionally occurring muscle aches, head- 
aches, nausea or the hangover effect of an 
intravenous anesthesia may produce fear. 
Also, patients doing intellectual work may 
develop considerable fear concerning mem- 
ory defects and the other rare psychiatric 
sequlae.’ 


3. Unreasonable concern and fear in pre- 
morbidly anxious patients, 

This fear can not be dispelled or corrected 
by discussion. These patients will continue 
during the course of the treatment to insist 
on the similarity of the treatment to elec- 
trocution. They will dwell on their fear of 
the word “shock,” on the application of elec- 
tricity to the head. There are people who 
have been morbidly anxious their entire lives 
and who have always been afraid of any 
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kind of medical procedure. The fear of the 
concept of shock therapy, the terror induced 
by seeing the necessary preparations and 
treatment setup are essential factors. The 
same group of patients may have a deep- 
seated “fear of going to sleep,” “fear of los- 
ing control,” “fear of lying down.” They 
maintain a similarly fearful attitude towards 
general anesthesia. They are usually forced 
to undergo treatment on account of severe 
anxiety depressions. This fear does not in- 
crease with the progress of treatment but 
is likely to decrease. 


4. Fear integrated into the structure of the 
psychosis, 

Paranoid schizophrenics and patients suf- 
fering from involutional paranoid condi- 
tions, also occasionally patients suffering 
from severe depressions, may consider the 
treatment as one of many hostile persecu- 
tory acts or as a deserved punishment. 


5. The frightening experience of unfamiliar- 
ity, disconnection from the past and fu- 
ture. 

The majority exhibiting fear are those pa- 
tients who have shown no pathological fear 
prior to treatment nor even during the be- 
ginning of the treatment period. Their fear 
develops and increases with the progress of 
treatment. In contrast to the patient who 
wakes up from anesthesia after surgery, the 
patient waking up after electric shock ther- 
apy finds himself for a fairly long stretch 
of time bereft of memory and orientation 
may be severely impaired. Consciousness, 
memory and orientation return almost si- 
multaneously after surgical anesthesia, but 
not after electroshock. Here the return of 
consciousness precedes the regaining of 
memory and orientation. If the conscious 
post-anesthetic surgical patient is still some- 
what disturbed in regard to memory and 
orientation, he can easily be helped by proper 
information. The post-shock patient, on the 
other hand, will not accept information, 
even if he has been repeatedly told where he 
is, what has happened, and that he has un- 
dergone treatment. Not only will he find 
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himself disconnected from the past but he 
will also be unable to project himself into 
the future. This disconnection from the past 
and future causes severe affective repercus- 
sions and the specific fear of the treatment 
may assume the aspect of a vague, all per- 
vading anxiety. This fear not only increases 
with the progress of treatment but may 
linger after the treatment. These patients, 
after awakening, have a profound experience 
of unfamiliarity. They find themselves in 
unfamiliar surroundings, disconnected from 
past and future. “Elements can be recog- 
nized but the feeling of familiarity is defec- 
tive. Such patients are not sure how the 
facts and elements of memory, experience 
and of reality fit together.”* The experience 
of temporary, but extreme, unfamiliarity ap- 
pears to be the essential fear and anxiety- 
inducing factor. 


Management of Various Types of Fear 


1. Although the presence or absence of fear 
does not influence the therapeutic results, 
it is, of course, necessary to counteract these 
various forms of fear as effectively as pos- 
sible in order to forestall the possibility that 
the non-institutionalized patient may pre- 
maturely discontinue therapy, and to pre- 
vent the treatment from assuming the char- 
acter of a psychological trauma. 


In the management of reasonable concern, 
careful preparation by the referring family 
physician or psychiatrist is essential. Never 
should the concept of electric shock therapy 
be used as a threat as it quite often unwisely 
is done. A patient who has been told he will 
have to submit to electric shock therapy if 
he should prove unable to control himself, is 
inclined to think of the withholding of this 
therapy as a premium, and its administra- 
tion as a punishment, of which he naturally 
will be afraid. The referring physician 
should rather stress past satisfactory expe- 
riences. The shock therapist should never 
initiate shock therapy without having made 
his own careful psychiatric examination as 
well as neurological and general physical ex- 
amination. Electrocardiogram and medical 
consultation should be requested if there is 
any question of medical complications. If 
the patient is in fairly good condition, the 
patient himself should be acquainted with 
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the possible, though statistically insignifi- 
cant, risks of the treatment. Many patients 
will not be able to enter into an intelligent 
discussion but members of their family will 
have to be apprised of all the details con- 
cerning the treatment and its inherent risks. 
The small fatality rate of one death per 1000 
patients, as reported by Alexander, Gahagan 
and Lewis,‘ should be mentioned. Also, the 
pros and cons of the use of anesthesia and 
muscle relaxants should be discussed. On 
the other hand, the positive aspects will nat- 
urally have to be stressed and the partic- 
ularly frequently mentioned fear of electro- 
cution can usually be easily dispelled by ref- 
erence to other medical uses of electricity. 
A detailed preliminary discussion character- 
ized by candor in regard to the few negative 
aspects increases confidence and diminishes 
fear. 

2. Somatogenic fear is best managed by 
reducing somatic sequelae to a minimum. 
Nausea can be controlled by anti-histamin- 
ics; the hangover effect, particularly after 
application of anesthesia, responds to am- 
phetamines. As soon as the memory disturb- 
ances assume significant proportions, a 
wider spacing of the treatment will be help- 
ful. At that time, it may also be wise to 
switch from the use of the alternating cur- 
rent to the amplitude modulated unidirec- 
tional current of Reiter. This method of 
treating the patient during the initial phase 
with the classical technique and then of tap- 
ering off with the unidirectional current, has 
proven to be satisfactory in the manage- 
ment of memory difficulties. Muscle aches 
only rarely assume proportions which may 
require physiotherapy. In those rare in- 
stances when they are pronounced, just as 
in the cases of bone pathology, the use of 
muscle relaxants is helpful. 

3. Fear in pre-morbidly anxious patients 
has to be managed in various ways. Nat- 
urally, it is beneficial to sedate a patient with 
either barbiturates or meprobamate. Some 
patients will have to be sedated during the 
entire day, others only prior to the treatment. 
With ambulatory patients it may be advis- 
able to instruct them to take a sedative when 
leaving the home for the place of treatment. 
With some patients it will be helpful to con- 
ceal the shock machine. Many patients in this 
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group will do best with an intravenous anes- 
thesia. The patient who has a very pro- 
nounced fear of the concept of electric shock 
may be best helped if treatment is admin- 
istered under intravenous anesthesia with- 
out the patient’s being aware of which form 
of treatment he receives. This, of course, 
can only be done if the therapist has been 
authorized by the family to leave the pa- 
tient in ignorance as to the true nature of 
the treatment. We have treated many pa- 
tients who had undergone previous electric 
therapy and who, on account of fear, vig- 
orously objected to another course of treat- 
ment, by administering anesthesia and with- 
out their knowing that they were undergo- 
ing electric therapy. These patients showed 
no fear and successfully completed the 
course of treatment. As a matter of fact, 
they quite often commented that this form 
of treatment was much better than electric 
shock therapy. Hiding the nature of the 
treatment from the patient naturally is dis- 
tasteful to the therapist, and also violates 
the principle that truth should always pre- 
vail in the relationship between the psychia- 
trist and his patients, but has been neces- 
sary in order to permit ambulatory treat- 
ment for patients who otherwise would have 
had to be hospitalized. 

We have not found that the use of music 
in the treatment room is of any benefit in 
soothing the fear of a pathologically anxious 
patient. 

4. The fear of treatment which is inte- 
grated into the structure of psychosis is usu- 
ally not severe enough to constitute a hin- 
drance and improves with progress of treat- 
ment. Its management is the same as in the 
preceding group. 


5. The frightening experience of unfamil- 
iarity and disconnection from past and fu- 
ture is related to the particular character- 
istics of waking up after treatment. It is 
this type of fear which constitutes the great- 
est problem as to management. In contra- 
distinction to the beneficial effect of the am- 
plitude modulated unidirectional current in 
the management of fear induced by memory 
defects, we have not found this type of cur- 
rent helpful in this type of fear; neither 
could we confirm the observations of Alex- 
ander® and Sweel® as to the beneficial effect 
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of non-convulsive electric stimulation imme- 
diately following the convulsive stimulation. 
In a fair percentage of this group intrave- 
nous barbiturate anesthesia allays the fears. 
A long-acting barbiturate like sodium amy- 
tal is superior to the short or ultra-short act- 
ing barbiturates. Some of these patients, 
with intravenous sodium amytal, are able to 
change their mode of awakening and recap- 
ture consciousness, memory and orientation 
almost simultaneuosly. This, however, is not 
the rule. A patient in whom the experience 
of unfamiliarity, disorientation and discon- 
nection from past and future at awakening 
is severe may show the same mode of awak- 
ening and develop the same type and degree 
of fear and anxiety, no matter what tech- 
nique is used. We have treated the same pa- 
tients with alternating current, undirectional 
current with or without intravenous anes- 
thesia and nevertheless seen the same mode 
of awakening, the same experience of unfa- 
miliarity and the same degree of fear. Nat- 
urally, with the use of anesthesia the awak- 
ening occurred later, but behavior and com- 
plaints were identical. It is also of no im- 
portance whether the intravenous barbit- 
urate is given prior to or immediately after 
the administration of electric therapy. Se- 
dation does not change the picture mate- 
rially. These patients are helped if they re- 
ceive constant soothing encouragement and 
reassurance on awakening. The nursing per- 
sonnel should not tire of reiterating the same 
answers to the same repeated questions. 
Some patients will be able to regain part of 
their sense of familiarity if confronted with 
familiar faces; it may be advisable to have 
a member of the family present upon the 
patient’s awakening and to take part in the 
routine of reassurance and of answering 
questions. 

In the management of all various modali- 
ties of fear, it is naturally of greatest im- 
portance that the shock therapist should not 
only act as shock therapist, but be in con- 
stant psychiatric contact with the patient. 
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DISCUSSION 


“Management of Fear in Electric Shock 
Therapy” 


WILLIAM L. HOLT, JR., M.D. 


Dr. Gallinek states the fear of treatment does 
not influence the therapeutic results, yet he de- 
votes his paper to a discussion of the management 
of fear in electroshock therapy, an important con- 
tribution only if results are influenced by fear of 
treatment. Reports on fatalities in electroshock ther- 
apy where curare was used as a relaxing agent at- 
tributed the demise of the patient to the excessive 
fear of treatment. Of the author’s patients, four 
rejected treatment altogether because of fear. I 
presume the author means to convey that the pa- 
tient’s attitude toward treatment is not usually the 
chief determinant as to what effect treatment will 
have if given. The author does stress the impor- 
tance of managing fear to prevent treatment from 
becoming psychological trauma leading to prema- 
ture discontinuance of treatment, which, in this 
discussant’s opinion, influences results. 


The author urges discussion of the treatment to 
allay anxiety. I agree that discussion of the com- 
plications, including deaths, influences the patient’s 
confidence in the physician and the patient’s fear 
of treatment. The author mentions only increased 
confidence and diminished fear yet he tells us that 
some patients with intense pre-treatment fear “may 
be best helped if electric treatment is administered 
under intravenous anesthesia without the patient’s 
knowledge which form of treatment he receives,” 
and states further that this has permitted ‘am- 
bulatory treatment for patients who otherwise 
would not have had to be hospitalized.’”’ In my opin- 
ion a discussion of complications with the patient 
has an influence that is not predictable. Such dis- 
cussion with a patient and relatives generally im- 
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proves the relationship between patient and phy- 
sician and prevents malpractice complaints but anx- 
iety may or may not be lessened. It may increase 
fear. 

The use of music in the treatment room was of 
no benefit in the author’s experience. At the Vet- 
erans Hospital in Albany studies by Shatin indi- 
cated a consistent lessening of anxiety in 19 pa- 
tients who made self-ratings of their anxiety when 
lively jazz was played for them while awaiting 
treatment. Staff personnel preferred semi-classic 
music as it interfered less with concentration on 
technique while allaying the therapist’s anxiety. 

The author discusses the late developing fear of 
treatment in consequence of “unfamiliarity, disori- 
entation and disconnection from past and future at 
awakening” and notes that this occurs after the 
initial phase of treatment, irrespective of the type 
of current or anesthesia and independent of degree 
of memory loss. Memory loss usually becomes a 
measurable effect of treatment after the third elec- 
troconvulsion and steadily worsens if time between 
treatments is short, according to Korin. This would 
suggest a temporal close relation between memory 
loss and disturbed sense of familiarity. I have not 
encountered the complaint of unfamiliarity as a 
consequence of electroconvulsive therapy without 
there being frank evidence of impaired recent mem- 
ory. The usual way the unfamiliarity syndrome is 
voiced by the patient is, “I feel strange. Every- 
thing seems different.” One has but to ask about 
memory or to test recall of what had been said to 
patient the day before to see that memory is poor. 

The measures the author outlines for patient re- 
orientation on recovery are valuable. The use of 
longer acting barbiturates to decrease re-awaken- 
ing anxiety is a useful measure, though increasing 
the time in the clinic and the longer use of recov- 
ery beds is a handicap where several patients must 
use the same recovery bed. 

The introduction of measurement techniques, such 
as that of Korin, to establish degree of memory 
change and lack of correlation with “unfamiliar- 
ity” anxiety, is needed to validate the author’s clin- 
ical impression. His practical measures to allevi- 
ate treatment anxiety are eminently worthwhile. 
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Normal and Abnormal Adaptations - Homeostasis, 


Schizokinesis and Autokinesis 


W. HORSLEY GANTT, M.D. 


The homeostasis of Cannon, the constancy 
of the milieu interieur of the great Claude 
Bernard, have become the dogma of mid- 
twentieth century psychophysiology. That 
living structure meets otherwise disrupting 
change, maintains its “equilibrium in a hos- 
tile outside world and a fluctuating internal 
world’”’—in a word, that we are alive today— 
is evidence of the overall practicality of such 
homeostasis. And Cannon revealed inter- 
esting mechanisms of how this was accom- 
plished through the newer knowledge of the 
unstable chemicals squirted into the blood 
stream and playing around the nerve end- 
ings. To homeostasis has been added a re- 
flected glory from the discovery in the body 
of the engineer’s principle of automatic reg- 
ulation under the modern expressive Anglo- 
Saxon term “feedback’’.? 


The principle of integrated self-adjust- 
ment is a characteristic of living organisms, 
and is incontrovertible. But having become 
a dogma, its overemphasis obscures impor- 
tant principles responsible for mal-adjust- 
ment, psychopathology, destruction and 
death. Certain facts suggest definite theo- 
ries that we carry within us mechanisms 
opposed to homeostasis, and that “all may 
not be always for the best in this best of all 
possible worlds.” The two principles for 
which I have found bases I describe under 
the terms schizokinesis and autokinesis. 

I shall outline briefly my own facts giving 
the evidence for adjustment (homeostasis), 
mal-adjustment (schizokinesis), and for a 
third mechanism of evolving responses to in- 
ner forces, which can either develop destruc- 
tively or develop constructively (negative or 
positive autokinesis). 

Let us consider first the reaction to an ade- 
quate physiological stimulus, which whether 
needed by the organism or noxious, produces 
excitation now usually called stress. When 
a hungry dog or human is given food, there 
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is general excitation focused in the gastro- 
intestinal apparatus but extending through 
related systems of activity, including those 
visceral ones we have studied, viz. gross 
muscular movements and visceral responses, 
especially those of the heart and respiratory 
organs. These may be classified as specific 
(to the adequate stimulus), and general 
(supporting). The latter may be thought 
of as providing the energy or at least in- 
strumental in mobilizing the energy that 
might be involved in the response to the 
stress. 

We shall begin one step farther back than 
the adequate stimulus, viz. with the response 
of the individual to a novel situation without 
special properties except that it is unusual 
in the recent experience of that individual 
and without previous specific connections, 
e.g. a noise, sudden light, or unexpected 
touch. Such a stimulus produces a focusing 
of attention and movements, the orienting 
reflex of Pavlov or the questioning response 
of Whitehorn, An increase of respiration 
and of heart rate follows, out of proportion 
to the same movements when made at ran- 
dom, in adjustments of posture, balancing, 
etc. 

There is a parallel change in heart rate, 
movement and respiration to a new stimulus, 
which we have found characteristic of the 
orienting response.? These physiological sys- 
tems apparently react together in the ad- 
justment to the novelty of the situation, to 
the “questioning” of the environment. 

If we give the dog food we get a striking 
parallel between heart rate and respiration 
(general responses) and the salivary secre- 
tion (specific). Here again the heart and 
respiration participate with the salivary se- 
cretion in the adaptation to the eating of the 
food, and they vary together proportionately 
with the amount of food given. 

These facts show the striking concurrence 
in movement, salivation, respiration and 
heart rate. Here we can see homeostasis as 
an expression of integrated activities. There 
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is a further precise relationship between am- 
plitude of response whether unconditional re- 
flex or conditional reflex which on superficial 
examination seems integrative, a symbol of 
balance, that might be described by the in- 
doctrinated as homeostasis. An example is 
the precise adaptation of heart rate and sali- 
vation to intensity of stimulus. 

Up to this point we have seen how the or- 
ganism reacts appropriately to the stimulus, 
maintains, as it were, an equilibrium with 
the external environment, producing secre- 
tion, cardiac and respiratory changes gen- 
erally proportional to its needs. Though 
there may be excessive response in the heart 
rate, it is, however, grossly proportional to 
the intensity of the unconditional stimulus. 

Now I shall describe how mal-adaptation 
begins, develops and becomes a chronic neu- 
rotic or psychotic state, lasting perhaps for 
the life of the individual. We are able to see 
this in the conditional reflex record before it 
is evident in the general behavior, especially 
when we use the visceral responses. 


When a mild stress is introduced, the dis- 
turbance is immediately apparent in the sa- 
livary conditional reflex. The introduction 
of a metronome of a different beat (M160) 
from the one which was reinforced by food 
(M60) causes all the positive conditional re- 
flexes to drop to zero; this drop lasts for 5 
to 15 minutes, during which the positive con- 
ditional reflexes returned only to one-half 
their original values. The reduction of the 
positive conditional reflexes can be repeat- 
edly produced by giving the new and undif- 
ferentiated M160. The positive conditional 
reflexes do not return to normal on that day, 
but are restored on the following day. 

There is in this dog no alteration of ob- 
servable behavior; we could not have seen 
the disturbance had we not the delicate 
quantitative conditional reflex measures. 
This dog makes a satisfactory adjustment 
but if the conflict becomes too great, for ex- 
ample the conditional stimuli are too close 
together, a neurotic condition develops, as 
has been demonstrated first by Pavlov, and 
later by us in the 3 dogs Nick, Peter and 
Fritz described in my “Experimental Basis 
for Neurotic Behavior.’’* 

Another evidence of early disturbance is 
often seen in the sexual responses. These 
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may take a variety of deviated forms from 
inappropriate erections to impotence. When- 
ever the stress became great in Nick and in 
some other dogs abnormal sexual erections 
accompanying the stressful stimulus appear 
within a few seconds after the beginning of 
the stimulus. One of the earliest disturb- 
ances is inhibition of the sexual responses, 
as seen in the dog Peik when a stress based 
on difficult differentiation was introduced. 

By using a flashing light as a new and un- 
differentiated conditional stimulus, viz. an 
unresolved conflict, the sexual reflexes to 
an adequate genital stimulus were inhibited 
not only for that day but the sexual reflexes 
returned only gradually to their normal 
value, becoming fully restored only after a 
week. Thus an inhibitory stimulus lasting 
only a few seconds and concerned with food, 
was able to inhibit a strong sexual uncondi- 
tional reflex in the same environment when 
the stress was introduced only once. All 
these evidences of imbalance, seen especially 
in the visceral responses to a slight stress 
stimulus, may together be used as a measure 
of susceptibility to neurotic breakdown, and 
made the basis for a rational prophylactic 
psychiatry.‘ 

The degree of the deviation of behavior 
depends not only on the stress imposed, plus 
the circumstances existent within and with- 
out the organism but upon the constitutional 
equipment of the individual, described vari- 
ously under the terms constitution (Kret- 
schmer), temperament (Hippocrates, Pav- 
lov), genetics (Pauling, Kallmann, Beadle 
and many others). There should not be the 
slightest doubt in the mind of anyone who 
looks at all the facts that both environment 
(including training, education) and genetics 
(including all the factors that enter into con- 
stitution such as heredity, traumata) play a 
role; the question of the limits of each has 
to be determined in any given case. 


The role of both environment and consti- 
tution is exemplified in the history of our 
three laboratory dogs, Fritz, Peter and Nick, 
upon each of whom the same stress was 
placed but whose resultant behavior varied 
markedly—from temporary disturbance only 
during the period of experimentation (Fritz) 
to a lifelong neurotic state (Nick). 

The neurotic condition produced in Nick 
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by the experimental procedure involving dif- 
ficult diiferentiation began as a conflict con- 
cerning food (used to reinforce the condi- 
tional stimuli), but gradually spread so that 
many elements of the environment, viz., Per- 
son, the room, the various signals used, ac- 
cidental elements of the environment, such 
as the kind of food used became equipoten- 
tial in evoking the symptoms. An extension 
of symptoms to new physiological systems 
gradually developed throughout the years, 
and during several years’ intervals when 
there was no experimentation. The new 
symptoms manifested themselves as gastro- 
intestinal (hyperacidity), urinary (pollaki- 
uria), sexual (ejaculatio-praecox, impo- 
tence), cardiac (extreme tachycardia) and 
respiratory (stereotyped asthmatic - like 
breathing, as well as a variety of motor ab- 
normalities, These have been fully described 
in my twelve year study of the dog Nick..* 
The nervous imbalance spreads in two 
ways—in space and in time. By spatial 
spread I mean the extension from its original 
focus to involve a large number of physio- 
logical systems—sexual, urinary, respira- 
tory, cardiac, gastrointestinal. A spread or 
generalization to stimuli also occurs so that 
a variety of stimuli are capable of evoking 
the same neurotic responses, and not only 
stimuli associated together in the original 
environment of stress but any new stimulus 
associated with an old stressful conditional 
stimulus. Thus a flashing light which had 
never been used in the stress environment 
with Nick, by only 9 combinations with an 
auditory previously stressful conditional 
stimulus evoked the same type of neurotic 
response. And this happened four years 
after the stress had occurred; in the 4 year 
interval the stress had not been repeated. 
The spread in time refers not only to the 
above new potential associations but also to 
the development of new symptoms related to 
the old stress but without any apparent cau- 
sal relationship. Therefore this development 
I at first called “spontaneous” as a descrip- 
tive term without meaning to convey “vi- 
talistic” or philosophical implications. Be- 
lieving now that this formation of new 
symptoms is a manifestation of many inter- 
nal elaborations, changes that occur to in- 
ternal stimuli as yet hidden from our view, 
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I use the term autokinesis to include not only 
neurotic, destructive development (negative 
autokinesis), but evolutionary, constructive, 
therapeutic changes (positive autokinesis). 

By schizokinesis I mean not only the lack 
of a parallel between the general, emotional, 
visceral acquired responses and the specific 
motor habits, but the sum of all those mal- 
adaptations, such as evident inefficiency of 
the organism in meeting stress in the daily 
routine of life.*:* 

It is obviously difficult to decide upon an 
arbitrary mechanical analogy as to what is 
efficient for an organism and more so for 
groups of individuals. The meaning and pur- 
pose of life, the destiny of the race, the ca- 
pabilities of the living structure, etc., may 
all be factors. These are too complex to 
discuss physiologically. But if one has a 
right to speak of homeostasis as balance, and 
of psychiatric symptoms as useful for com- 
pensation of the conditional reflex as a 
mechanism of equilibrium, then he has a 
right to point out the failures of these 
mechanisms, viz. of schizokinesis. It is 
therefore with this relativity of viewpoint 
(relative to homeostasis)that I discuss 
schizokinesis and autokinesis. 

Schizokinesis is seen in the great differ- 
ence between the specific conditional reflex 
and the visceral general component in 1) the 
speed of formation, the cardiac CR being 
formed quicker, often after one repetition, 
and 2) the great stability of the cardiac 
CR. This viscera] component may last years 
after the motor and salivary components 
have been extinguished, or they may resist 





Schizokinesis 
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extinction by strong agents, such as convul- 
sions. See figure 1, experiments of Andy, 
Glideman and Gantt—the cardiac CR is pres- 
ent soon after a hippocampal convulsion, the 
motor being lost. Similar results have been 
obtained by Paul MacLean. Dr. Galambos 
tells me that he has obtained cardiac CR’s 
during sleep. 

Not only in animal experiments but also 
in the human being we can see with equal 
or greater clarity schizokinesis. Thus in an 
experiment with William G. Reese we have 
seen that the stress is increased by urging 
a normal subject to exert himself beyond his 
capacity; thus we produce not more effi- 
ciency but inefficiency—increased anxiety, 
increased heart rate and respiration, but no 
greater muscular output (Fig. 2). Allaying 
anxiety by the simple phrase “take it easy,” 
on the other hand, reduces useless visceral 
over-activity, i.e. gives the same muscular 
output with slower heart rate, to use a me- 
chanical analogy, with less friction. 





Effect Verbal Stimulation on Heart Rate and 
Muscular Performance 
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Fig. 2. Subject set for peak performance throughout. 


Conclusion 


Automatic control and balance in the or- 
ganism on a mechanical basis has been ob- 
served and described by Claude Bernard as 
maintenance of the constancy of the milieu 
interieur, by Cannon as homeostasis. Such 
control is essential in living organisms. On 
the same mechanical analogy one can see 
lack of adaptation especially between the 
cardiac and motor responses (schizokinesis) 
and also developments and elaborations tak- 
ing place over long periods on the basis of 
past experiences and internal forces (arising 
from the structure of the organism?) mak- 
ing for either good or bad adaptation (posi- 
tive or negative autokinesis). Homeostasis 
functions not alone, but with schizokinesis 
and autokinesis as a triumvirate of forces. 
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Prevention of Fatalities in Electroshock Therapy 


DAVID J. IMPASTATO, M.D. 


I. Introduction: 


This report is based on the study of 214 
electroshock fatalities reported in the litera- 
ture and 40 fatalities heretofore unpublished, 
made available through the kindness of the 
members of the Eastern Psychiatric Re- 
search Association. 

The death rate in electroshock therapy 
(EST) has been estimated to be approxi- 
mately one in one thousand patients treated 
or 0.1 per cent (Kolb & Vogel, Alexander, 
et al., Impastato and Almansi). This over- 
all rate does not truly portray the death 
rates of patients in various age decades. 
Figure 1 shows comparative curves of age 
frequency of 1000 unselected and consecu- 
tive private patients to whom I gave EST, 
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Figure I: E.S.T. FATALITIES 
1000 E.S.T. Controls compared to 199 Fatalities 





TABLE 1—FATALITIES IN EST: MATERIAL: 


254 CASES 
Type of Death Reported in Present 
Literature Report 
P.M. NoP.M. P.M. NoP.M. 
Cardiovascular .............. 30 44 13 13 
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Legend: P.M.—Post Mortem Examination. 


and the age frequency of 153 EST fatalities. 
The curves demonstrate that the most fre- 
quent age group receiving EST is that be- 
tween 30-40, and that the most fatalities 
occur in the age group 50-60. Since fewer 
patients between the ages of 50 and 60 re- 
ceive treatment than between the ages 30 
and 40, it is obvious that the death rate in 
the 50-60 age group is higher than in the 
rate of the 30-40 group. If we carry this 
comparison further, we see that in the age 
groups above 50-60 the death frequency is 
still higher, while in the groups below 30-40 
the death frequency is lower than the aver- 
age. To summarize, the death rate is approx- 
imately one in 200 patients or 0.5 per cent 
in patients over 60 years of age and grad- 
ually decreases to 1 in three or four thou- 
sand or 0.033 to 0.025 per cent in younger 
patients between 20 and 30 years of age. In 
poor risk patients these rates would prob- 
ably be doubled. These findings generally 
parallel S. Alexander’s estimates. 

Table 1 shows the main causes of death 
in 254 EST fatalities. One hundred patients 
died from cardiovascular (CV) causes; 66 
patients from cerebral; 43 patients from re- 
spiratory; and 26 patients from other causes. 
In 19 patients the cause of death was not 
stated. 

Table 2 was drawn to show the relative 
frequency of death in patients younger or 
older than 40 years of age. From the table 
it can easily be seen that in the CV group, 
the great majority, i.e. 48 out of 59, were 





TABLE 2—FATALITIES IN EST: AGE CoM- 
PARISON IN DECADES IN 153 PATIENTS AND 
RELATIVE FREQUENCY OF DEATH IN Pa- 
TIENTS BELOW AND OVER 40 YEARS OF AGE. 
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older than 40 years of age, while only 11 
were below 40. In the other groups the dif- 
ference below and above 40 years of age is 
only moderately in favor of the older age 
group. This indicates that it is mainly the 
CV group that weights the mortality rate 
towards the older age group. 
II. Cardiovascular Deaths 
Forty per cent of all EST fatalities are of 





TABLE 3—FATALITIES IN EST: CARDIO- 
VASCULAR DEATHS. 100 CASES. 


From Present 
Literature Report 
= = = 
- | © & 
= Zz oe Z. = 
Cardiac Arrest 1 1 2 4 
Cardiac Dilatation 3 3 
Myoc. Rupture 1 1 
Cardio-Circul. Failure 6 25 at 1 31 
Cor. Insufficiency 3 i 2 1 7 
Cor. Occlusion and 
Myoc. Infarct 11 alr¢ 8 7 43 
Hypoplastic Vascular 
System 2 uf 3 
Myocarditis 2 1 2 
Vascular Thrombosis B z 
Vent. Fibrillation at x 2 


30 44 13 13 100 





Legend: P.M.—Post Mortem Examination. 


IMPASTATO — PREVENTION OF FATALITIES 35 


cardiovascular (CV) origin. CV deaths are 
the most common EST fatalities. 

Table 3 indicates the various causes of CV 
death, the most common being coronary oc- 
clusion, myocardial failure, and coronary in- 
sufficiency. 

Table 4 shows that out of 59 CV fatalities 
whose ages are known, 37 had pre-EST phys- 
ical complications and can be considered as 
poor risks. 


A. Coronary Deaths: 

Under this caption are included coronary 
occlusion, myocardial infarct and coronary 
insufficiency. Fifty patients died from these 
causes. This is 50 per cent of all cardiovas- 
cular deaths and 19 per cent of all EST 
deaths. 

Analysis of these 50 patients shows that 
they died either instantly during the treat- 
ment; some time after the treatment, but 
without having rallied fully from its effects; 
or recovered completely from the treatment 
to die sometime later. 

Highteen of the fifty patients in this group 
were poor risks; most of them suffering from 
heart disease of varying intensity. One of 
these patients (Rowe, et al., #77) was fibril- 
lating and in decompensation at the time the 
treatment was begun. 





TABLE 4—FATALITIES IN EST: 37 Out oF 59 
WHOSE AGES ARE KNOWN HAD 
PRE-EST COMPLICATIONS 
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Legend: Figures are actual ages of each patient. 
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Seven patients received muscle relaxants: 
two without barbiturates and five with in- 
travenous barbiturates. Five of these pa- 
tients received the “older” relaxants while 
two received succinylcholine. Five other pa- 
tients received intravenous barbiturates 
alone. 

Coronary occlusion generally occurs when 
the patient is asleep or at rest rather than 
at work. Only four patients complained of 
chest pain following EST (Carey #85; 
Ebaugh et al. #51; Eyers +53; and Moore 
+75). These four patients died in from 90 
minutes to four months later from coronary 
thrombosis. When a patient recovers fully 
from the immediate effects of a convulsion 
and sometime later suffers a coronary oc- 
clusion, the occlusion should not be ascribed 
to the convulsion. 

The meaning of recovery following a con- 
vulsive treatment should be made clear. A 
patient is deemed to have recovered from 
the treatment when vital signs have returned 
to the pre-treatment level and the patient no 
longer complains of any symptoms he did 
not have before the treatment. He should 
be fairly coperative and able to walk without 
assistance, though he may still be complain- 
ing of amnesia. 

In those patients who survived EST but 
did not recover fully from its effects and died 
afterward, the treatment must be considered 
a factor in the unhappy result. In many in- 
stancse where death occurs during the treat- 
ment, the patient usually does not die from 
coronary occlusion but rather from cardiac 
arrest or ventricular fibrillation. 


B. Cardiac Arrest, Myocardial Failure and 
Circulatory Failure: 

Cardiac arrest (CA) was diagnosed four 
times, myocardial-circulatory failure 31 
times. Many of the patients, diagnosed myo- 
cardial failure no doubt died of cardiac ar- 
rest. In addition some of the 31 patients who 
died from cardio-respiratory death listed 
under cerebral deaths (see section below) 
probably died from CA. CA is, therefore, a 
common cause of death in EST. CA may be 
caused by an overwhelming vagal stimula- 
tion or from local causes. 

The heart may be considered as two dis- 
tinct organs working in unison, These are 
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the myocardium proper and the conducting 
mechanism (CM), which consists of the bun- 
dle of His and its ramifications. The CM is 
composed of atypical muscle fibers which 
have the unique characteristic of always 
contracting autonomously and without any 
outside influence, The CM is also peculiar 
in that, even if it loses the power to orig- 
inate its own impulse, it is still capable of 
conducting impulses originating outside of 
itself (Stephenson, et al.) 

CA results from failure of the CM to form 
a stimulus. Presently it is believed that in 
order for arrest to occur, the following 
events must take place: 

1. Destruction of many fibers of the CM by such 
diseases as rheumatic fever, diphtheria, poliomyeli- 
tis, etc. 

2. Depression of the remaining normal fibers by 
drugs or anesthetic agents, such as quinine, thio- 
pental (Pentothal), etc. 

3. The suppression of stimuli formation in the 
right auricle by vagal overstimulation. 

Barbiturates may so depress the CM so as 
to make it unable to originate stimuli. How- 
ever, it will still be able to conduct stimuli 
originating in the auricle. Under such cir- 
cumstances, when a strong vagal stimulus is 
given as in EST, suppression of the auricular 
stimuli may occur and cardiac standstill may 
result. In CA the heart stops at once. In 
other conditions it stops gradually. 

CA may be prevented by adequate atro- 
pinization 0.8-1.2 mg (1/75-1/50 gr.). Atro- 
pine also minimizes the emergence of ven- 
tricular fibrillation. 

In a recent article, Beck et al. showed that 
in about 15 per cent of patients suffering 
from coronary infarction, the mechanism of 
death was not muscular insufficiency second- 
ary to the infarction, but rather ventricular 
fibrillation as a result of the infarction; and 
that by defibrillation, many of these patients 
believed dead from coronary occlusion may 
be revived. 

A patient who after EST is in collapse, 
cyanotic, pulseless and not breathing may be 
suffering from cardiac arrest, ventricular 
fibrillation or circulatory collapse. 

Differential diagnosis can be made with 
the aid of the EKG or by a simple tran- 
sistorized instrument weighing only 3 pounds 
and powered by batteries, called the Car- 
diac Monitor, recently described by Fields 
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et al. By attaching two EKG electrodes, 
one to each of the patient’s forearms, the 
heart’s action can be read directly on a gal- 
vanometer. According to the authors, with 
a little practice, one can easily distingush 
among these three conditions. CA will call 
for cardiac massage; fibrillation for defibril- 
lation; and circulatory collapse for intuba- 
tion, suction, tracheotomy and vasopressors 
such as Phenylephrine (Neosynephrine), Ar- 
terenol, etc., to raise the blood pressure. In 
all patients the airways must be kept open 
and oxygen administered under pressure. 
(See papers in this Monograph by Dr. Pa- 
dula and by Dr. Impastato for details in the 
management of these conditions. ) 


C. Non-convulsive Treatment and Cardiac 
Arrest: 


Some writers feel that petit mal (PM) 
causes more frequent CA than grand mal 
(GM). This has not been our experience. 
On one occasion we treated a group of pa- 
tients who were suffering from depression 
with non-convulsive AC treatment without 
experiencing one instance of CA. Ewald and 
Haddenbrock, Meggendorfer, and others 
(quoted by Kalinowsky and Hoch) are of 
the opinion that CA is most likely to occur 
if a non-convulsive response is followed 
within a few minutes with a convulsion. 
Within the past eight months we have had 
considerable experience with the so-called 
PM-GM succinylcholine modification of EST, 
in which a petit mal is followed 20 seconds 
later with a grand mal reaction. We, as well 
as others who have used this method, have 
given thousands of such treatments without 
producing a single instance of CA. It seems 
to us that possibly the authors who report 
that, either PM or PH followed by a convul- 
sion gives rise to frequent CA, have based 
their opinion on insufficient experience. 


D. The Silent Coronary Attack: 


Four patients (Carey #85; Ebaugh +51; 
Eyers +53; and Moore +75) complained of 
chest pain following the last EST and died 
in from 90 minutes to 4 months iater from 
coronary thrombosis. 

It has been observed by W. E. Marchand 
and by Lieberman that an unusually high 
proportion of psychotic patients suffering 
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from attacks of coronary occlusion had not 
complained of chest pain at the time of the 
occlusion. Malamud and Zheutlin’s patient 
+8 who died from a rupture of the heart 
following EST probably had had a silent cor- 
onary. Coronary occlusion may be sus- 
pected in psychotic patients by sudden 
change in their behavior and also by changes 
in the vital signs. An excited patient may 
suddenly become quiet or a quiet one may 
become restless and agitated. A patient 
while eating may become pale and faint or 
may be seen to breathe heavily on the least 
exertion. It is important that relatives be 
alerted to notice such events and to report 
them to the physician in charge as soon as 
possible. Upon such information the physi- 
cian will immediately suspect impaired car- 
diac function and reassess the patient’s con- 
dition before deciding whether to halt or re- 
sume EST. This may on occasion prevent 
a fatality. 


E. Dilatation of the Heart: 


In the fatalities due to dilatation of the 
heart (Nos. 5, 6 and 7), the convulsion prob- 
ably caused overloading of the heart. Some 
of these patients may have been saved by 
first submitting them to one-sided convul- 
sions (Pacella and Impastato) or by modi- © 
fying the convulsion with SCC and oxygen- 
ating the patient. Either of these two pro- 
cedures are indicated when there is any sus- 
picion that the cardiovascular system is im- 
paired. 


The unilateral convulsion is actually a 
physiological test of heart function and 
should the patient show serious alteration of 
cardiac function after such a treatment, it 
might be assumed that the patient may not 
be able to withstand a generalized convul- 
sion, 


When 2 or 3 grand mals are to be given 
in quick succession it is wise to be sure that 
the patient has recovered from the first 
treatment before giving the second. If the 
patient is dyspneic following the first GM, he 
should be examined thoroughly and further 
treatment temporarily withheld. It is ob- 
vious that if a convulsion causes cardiac em- 
barrassment, a second convulsion a few min- 
utes later may cause cardiac dilatation. 
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F. Hypoplastic Vascular System and Stress 
Reaction: 


There are at least two body defenses 
against acute stress. These are the well 
known hypothalamic-pituitary-adrenal mech- 
anism, and the blood forming elements of 
the bone marrow and the liver. The latter 
two help to overcome stress by elaborating 
plasma pseudocholinesterase. This enzyme 
is essenital in the control of acetylcholine 
effects. The effects of an overabundance of 
acetylcholine may be thought of as a cholin- 
ergic or vagal crisis which is characterized 
by vascular collapse with low blood pressure, 
increased secretions, bronchospasm, etc. 
Cholinesterase is an anticholinergic enzyme 
which modifies cholinergic or vagal effects 
thus preventing vagal overstimulation and 
its consequences. 

According to Barnard and Friedland, cho- 
linesterase is produced in the bone marrow. 
However, Goodman and Gilman state that 
the liver is the principal site of formation 
of cholinesterase and the concentration of 
the enzyme is decreased in the serum of pa- 
tients with liver disease, malnutrition, 
chronic debilitating disease, acute infections 
and anemia. In diseases of the blood the 
concentration of this enzyme is decreased. 
The cause of death in a patient reported by 
McCartney +79 where death was due to leu- 
kemia can now be understood as being 
caused by inadequate cholinesterase concen- 
tration or estrapenia, most probably as the 
result of the bone marrow disease which 
also caused the leukemia. We should re- 
member, therefore, that patients with ca- 
chexia, liver disease, anemia and other blood 
diseases may have a low cholinesterase titer 
and react poorly to stress. These patients 
are also sensitive to succinylcholine (SCC). 

Diseases of the hypothalamus, pituitary 
gland and the adrenal gland may make the 
patient unable to rally from a severe stress 
such as an EST (Knowlton, et al.). 

Prolonged steroid therapy may lead to 
hypofunction of the adrenal and defective 
reaction to stress. A common accompani- 
ment of hypofunction of the adrenal gland 
is the so-called hypoplastic vascular system. 
This state is often accompanied by an en- 
larged thymus gland and a relative lympho- 
cytosis which together constitute part of a 
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syndrome which has long been known as 
status thymolymphaticus, a condition known 
to be followed by death after minor stress. 


We have found three patients with hypo- 
plastic vascular system who died in conjunc- 
tion with an EST [Alexander, et al., (92), 
Gralnick (93), Impastato (94) ]. These pa- 
tients were all in their thirties, two were 
males and one female. The woman had four 
children but we had no history that she hem- 
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orrhaged during any of her labors. One pa- | 


tient died from cerebral edema; one from 
edema of the lungs and the third from acute 
congestion of the brain and kidneys. All 
three, therefore, had exudative insults or 
vagal deaths. 


Suspicion that a patient may react poorly 
to stress should be aroused when the chief 
complaints occur paroxysmally and follow 
physical or mental stress. These include ap- 
prehension, depression, irritability, anxious- 


ness, excessive fatigue, insomnia, and faint- | 


ing spells. These are symptoms which are 
also found in hypoglycemia. The patients 
have an asthenic build with sparse hair and 
dry skin. They have an allergic tendency, 
may have mucus colitis, rheumatoid arthri- 
tis, and postural hypotension. Laboratory 
findings may show hypoglycemia, flat glu- 
cose tolerance curve, relative lymphocytosis, 
eosinophilia, and low ketosteroid excretion 
(Tintera). When these findings are obtained 
in women who have had children, it is im- 
portant to ascertain whether or not they 
hemorrhaged following the birth of any of 
their children. During pregnancy the pitui- 
tary gland enlarges and along with this en- 
largement there is an enlargement of its 


blood supply. If immediately after birth a _ 
severe hemorrhage occurs, vascular collapse | 
of the pituitary vessels may occur. This re- | 
sults in necrosis of the pituitary gland, caus- | 


ing the Murdock-Sheehan syndrome. In these 
patients the adrenal glands atrophy from the 


lack of ACTH stimulation and the relative | 


lack of adrenal cortical hormones makes the 
patient react poorly to stress. In patients 


where there is any doubt of the ability of | 


the patient to stand stress, EST should be 
given only after an intramuscular injection 


of 100 mg. of cortisone administered two | 


hours before the EST. 
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G. Myocarditis: 


Three patients were found to have myo- 
carditis on autopsy. Two of these, patients 
Nos. 95, 96, recovered from the EST but died, 
one 30 minutes after and the other the same 
day. The third, #97, did not fully recover 
from the treatment. He had precordial 
stress at the end of the treatment and died 
the same day. All three were definitely 
poor risk patients. 


H. Thrombosis: 


Cerulli’s patient +98 was an old luetic 
who developed thrombosis of the lower limbs 
and died 10 days later. He had received five 
treatments. This case is unique, but cere- 
bral or pulmonary embolism from throm- 
bosed leg veins is not uncommon (see be- 
low). 


I. Ventricular Fibrillation: 


Patients reported by Ebaugh et al. #99 and 
Patry + 100 died from ventricular fibrilla- 
tion. Undoubtedly some deaths were at- 
tributed to cardiac arrest, thrombosis or car- 
diac failure were due to fibrillation. 


J. Restlessness and Confusion Following 
EST: 


Restlessness and confusion must be due to 
altered central nervous system function. This 
may result from actual destruction of brain 
tissue as in cerebral hemorrhage; to circula- 
tory disturbance of the brain as in cerebral 
edema; or ischemia or to deficient oxygena- 
tion of the blood (hypoxia) from poor heart 
action, Cerebral ischemia probably occurs 
as a result of persistent vasoconstriction fol- 
lowing the electric stimulus, or persistent 
vasodilatation causing increased intracranial 
pressure following the convulsion. Confu- 
sion and agitation after EST, therefore, can 
mean a cerebral accident, temporary dys- 
function of the central nervous system 
through ischemia or poor heart action as in 
the patients of Victoroff #84, and of Furst 
#89. Fortunately, most patients have only 
temporary ischemia of the brain. When a 
severe or prolonged confusion occurs after 
EST appraisal of the situation is called for 
and a differential diagnosis made before fur- 
ther treatmnet is administered. When con- 
fusion and agitation is due to hypoxia it is 
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extremely important that the patient not be 
restrained during the disturbed period for, 
if he is, the restraint puts an additional 
heavy load on the heart which can lead to a 
serious circulatory collapse as occurred in 
Eyres’ patient #53. When this situation is 
encountered, if it is at all possible, the pa- 
tient should be given an intravenous injec- 
tion of Sodium Amytal 250 mg. If this is 
not possible, he should be allowed to sit or 
even walk until the confusion wears off. 


K. Patients Who Showed Difficulty in the 
Post Convulsive Recovery Period on Pre- 
vious Treatments. 


Instances have been reported where pa- 
tients have shown cardio-respiratory diffi- 
culties on previous treatments and died dur- 
ing a succeeding treatment. Eyman and 
Morris’ patient +1 who received curare- 
EST, showed apnea of progressively longer 
duration with each treatment. On the last 
one, soon after the curare was injected, he 
became markedly cyanotic and his body 
stiffened. The treatment was, nevertheless, 
given and resulted in no convulsion. He 
was probably dead before he received the 
EST. Ebaugh et al.’s patient (#102) re- 
ceived curare and had respiratory difficulty | 
after the first EST which resulted in a petit 
mal. He died during the second EST, which 
resulted in a grand mal. Gagliardi’s patient 
received SCC and Pentothal. She had a 
total of seven EST. On the sixth treat- 
ment it was noted that the patient required 
six minutes post convulsive stimulation, in- 
stead of three, and took longer than in pre- 
vious treatments to awaken. Patient died 
following the seventh EST. Campden-Main’s 
patient (#3) had shown apnea during pre- 
vious EST. He died during the EST. Vic- 
toroff’s patient (+84) showed marked con- 
fusion and was restless for one hour after 
the EST. Following the next treatment given 
three weeks later, he was restless for one- 
half hour and died one-half hour later from 
acute occlusion of right coronary artery. 


When such instances occur, the patient 
should be reexamined with special refer- 
ence to his cardio-respiratory system and 
again evaluated. When possible, a non- 
shock procedure should be substituted. 
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L. Various EST Technics: 

Some EST technics, more than others, 
seem to precipitate cardio-respiratory diffi- 
culties. We are all familiar with the long 
apnea and short period of cardiac arrest 
caused by ordinary alternating current treat- 
ment, It is my opinion that cardio-respira- 
tory distress occurs with AC treatment be- 
cause too much current is introduced into 
the brain in too short a period. In the usual 
AC treatment immediate onset of the convul- 
sion indicates that there has been excessive 
current. The excess spreads throughout the 
brain and adversely influences the cardio- 
respiratory centers. When the current is 
administered in low intensities over a longer 
period (seconds instead of tenths of sec- 
onds) the convulsion proper does not start 
when the current is given, but originates 
seconds later. This type of convulsion with 
gradual onset is a “threshold” convulsion. 
Here, just enough current is introduced to 
trip the convulsion and no more, and the 
current passes mainly between the elec- 
trodes with little or no spill over. This type 
of treatment is accompanied by less cardio- 
respiratory distress and less confusion. We 
have observed this time and time again. 

Death may occur with any type of ma- 
chine, alternating current, unidirectional or 
other. It has been reported with a number 
of EST technics, other than the ordinary AC 
treatment. These include technics which 
use a too prolonged induction of the grand 
mal, prolonged post convulsive stimulation, 
electric sleep treatment, multiple stimuli 

_treatment (a GM followed by three or four 
other stimulations during the same convul- 
sion), multiple treatment (two or three 
GM’s given in succession within a few min- 
utes of each other), and electronarcosis. All 
these technics have one thing in common— 
more electricity is introduced into the brain 
than is necessary for a simple convulsion. 
This tends to cause overstimulation of the 
vagus or suppression of the respiratory cen- 
ter, which were the causes of death in many 
of the reported cases. 

My usual technic with the Reiter unidirec- 
tional machine is to induce the convulsion in 
5-15 seconds, and to stimulate at a much 
lower amperage till the end of the fit. When 
any cardio-respiratory embarrassment is en- 
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countered, I change the procedure by induc- 
ing the convulsion quickly in 3-5 seconds 
and eliminating the stimulation altogether. 


By shifting to the latter technic, the cardio- | 
respiratory difficulties are avoided on subse- | 


quent treatment in many patients. 

In using the various technics described, 
particular attention should be paid to: the 
vital signs as the treatment progresses and, 
when these are not favorably sustained, con- 





i 


sideration must be given to halting the treat- | 
ment, and thereafter to change to an other | 


type of treatment. 


Summary and Discussion of Introductory 
Remarks and Cardio-vascular Fatalities 


The foregoing data demonstrates that 


mortality in EST varies from one in 200 to | 
one in 4,000; that it increases with age; it | 


is greater in the older age group with car- 
diovascular disease. In not a few of the pa- 
tients here reported EST had little or no 
influence on the deaths. 


EST is a great therapeutic asset for the | 
psychiatrist but it can be dangerous when | 
used on susceptible patients. In considering | 


EST for a patient, we should regard the 
therapy in the nature of a closed operation 
carrying a risk, almost of the magnitude of 
an appendectomy and we should therefore 
carefully deliberate whether a less risky 
treatment might not suffice. This should 
certainly apply to any patient who appears 
to be a poor risk, and perhaps in general to 
all older patients. 

We are fortunate that EST has so devel- | 
oped that we now have at our disposal not 


only the classic AC convulsion, but the gen- | 


tler and threshold unidirectional convulsion | 
(Alexander and others) ; the focal unilateral | 
convulsions (Pacella and Impastato) and | 
the non-convulsive technics (Hirschfeld, Ba- 
nay and others) to choose from when decid- | 
ing on what type of EST we might give the | 
patient. In the order stated, these treat- | 
ments are gentler and place less stress on | 
the body economy. It is also true that the 
therapeutic response is less with the more 
gentle modalities. However, a certain num- 
ber of patients do respond to these modali- 
ties. When patients do not respond, they 
can be shifted to other modalities up to the 
AC convulsion. 
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In accepting a patient with heart disease, 
or a potential heart disease, for EST (per- 
haps we should fix the age of 50 as the age 
at which a patient should be considered to be 
a potential heart disease risk), we should 
accept him only as a calculated risk and con- 
sider that he may not be able to stand the 
strain of the full convulsion. Also that cer- 
tain medicaments used in conjunction with 
EST, namely, barbiturates and muscle re- 
laxants, by producing apnea may, through 
the resulting anoxia, injure the cardiac mus- 
cle further and may precipitate a disaster. 
Therefore these medications should either 
be entirely eliminated or used in the lowest 
possible effective doses (Impastato 1956). 
It might be wise to pre-oxygenate all poor 
risks, and to oxygenate them following the 
convulsion if they show the slightest dys- 
pnea. We have learned that patients with 
former infections such as_ poliomyelitis, 
rheumatic heart disease, etc., might have 
a non-functioning conducting mechanism 
(Bundle of His). We have learned also that 
the Bundle of His is susceptible to barbitu- 
rates. When confronted with a patient with 
a history of such infection, we must be care- 
ful not to administer barbiturates pre-shock, 
and should guard against overpowering va- 
gal stimulation and central apnea by giving 
pre-shock, adequate doses of atropine, 0.8 to 
1.2 mg. (1/75-1/50 gr.) 

With patients not suicidal or not mani- 
festing other dangerous tendencies, treat- 
ment should begin with the gentler EST mo- 
dalities, which cause less intense vagal stim- 
ulation. We have seen that many patients 
succumbing during a convulsion die either 
from cardiac arrest or from ventricular 
fibrillation. These conditions should be dis- 
tinguished from circulatory collapse (car- 
diac dilatation or marked hypotension). 

In treating patients with potential heart 
disease it should be borne in mind that a 
negative history of heart disease or a nega- 
tive EKG do not necessarily mean that the 
patient is free of heart disease (Alexander, 
et al.), and also that in psychotics silent cor- 
onary is not uncommon, This latter condi- 
tion may be suspected by a change in pa- 
tient’s behavior. 

A few patients succumb due to their in- 
ability to overcome the stress of the convul- 
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sion, These patients suffer from defects of 
the hypothalamic-pituitary-adrenal mecha- 
nism, from diseases of the liver and blood 
forming organs, or have been overtreated 
with steroids. This condition may be dis- 
covered through an adequate history of the 
illness, the cardinal features of which resem- 
ble hypoglycemia. Such patients should re- 
ceive 100 mg. cortisone I.M. two hours pre- 
EST. In addition, as these patients may be 
sensitive to SCC, they should be tested with 
a 5 mg. test dose of SCC before the drug is 
given (Impastato and Berg). 

Unusual confusion and agitation after a 
convulsion may indicate poor heart function 
and when this appears, it is very important 
not to forcibly restrain the patient for fear 
that the ensuing struggle will put further 
strain on the heart. When possible these 
patients should be managed by 250 mg. (3% 
gr.) Sodium Amytal I.V. 

Special attention should be given to pa- 
tients who manifest unusual respiratory or 
cardiovascular distress, or confusion and 
agitation following a convulsion. In a num- 
ber of cases these have been warnings of 
the coming disaster. When such conditions 
occur a further study of the patient’s physi- 
cal condition should be undertaken. Certain 
technics, such as multiple convulsions, pro-° 
longed post-convulsive stimulation, electro- 
narcosis, etc., should be avoided in poor risk 
patients. 


TABLE 5—FATALITIES IN EST: CEREBRAL 
DEATHS—66 CASES 


Type of Death Reported in Present 
Literature Report 
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Legend: P.M.—Post Mortem Examination. 
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III, Cerebral Deaths 


Sixty-six patients died of cerebral causes 
which are listed in Table 5. 


A. Cardio-respiratory Arrest: 


Cardio-respiratory arrest occurred in 31 
patients; it is a relatively common cause of 
EST death. Eleven patients had various 
types of physical defects prior to the EST 
and could be considered poor risks. The age 
limits of the patients varied widely. Thirteen 
patients received muscle relaxants prior to 
the EST. This represents about 40 per cent 
of this group. Muscle relaxants appear to 
play a major role in the death of some of 
these patients. Death from muscle relax- 
ants also occurred in five other patients who 
died immediately receiving the muscle re- 
laxant and before they were given the EST 
Five of the patients died during the first 
treatment and the rest after varying num- 
ber of treatments up to 21. 

Autopsy was recorded in nine patients, 
five of whom showed no visible brain dam- 
age; one showed widespread neuronal dam- 
age (#109) and one necrosis (+102). Car- 
dio-respiratory arrest may occur in patients 
with a “normal” brain and in patients with 
gross or microscopic lesions of the brain. 

Cardio-respiratory arrest may be caused 
by central vagal overstimulation. The re- 
spriatory center is susceptible to barbitu- 
rates, muscle relaxants and electrostimula- 
tion. 

A patient’s respiratory center may be able 
to withstand stress of a certain magnitude, 
and if it receives a stronger stress, paralysis 
may occur. Thus while most patients are 
able to withstand the stress caused by the 
usual electroconvulsion, some are unable to 
do so especially when the electrical stimula- 
tion is too strong, prolonged, or both. Bar- 
biturates and muscle relaxants are also 
stress producing agents and when these are 
added to the electrostimulation, a greater 
stress on the respiratory center is produced. 
The larger the doses of these drugs, the 
larger proportionately will be the stress. 
Quite often the inability of the respiratory 
center to respond to stress is not due to over- 
whelming stresses secondary to electrostim- 
ulation and drugs, but rather to such factors 
as acute or chronic infection, anemia, severe 


debility, liver pathology, etc., all of which 
serve to diminish markedly the ability of 
the respiratory center to react even to nor- 
mal stress. 


B. Cerebral Congestion and Edema: 

Five patients died of the above causes: 
two from congestion (Nos. 183 and 134) and 
three from edema (Nos. 135, 136 and 137). 
Some of these patients also had petechial 
hemorrhages. Death occurred in from two 
hours to five days after the treatment. All 
were below 40 years of age. Three died after 
the first treatment, one after the fourth and 
one after the 15th treatment. Pre-treatment 
physical condition reported normal except 
for one who was obese. However, the autopsy 
showed that one patient had extensive tu- 
berculosis of the right pleura (#137) 
and another had suppurative pyelonephritis 
(#136). 


C. Emboli: 

Five patients died from cerebral emboli: 

1) Cerebral Fat Emboli: 

Cerebral fat emboli were reported in 2 
patients (Nos. 139 and 141). Paarmann and 
Veltin report an additional case. 

Generally, fat emboli are seen following 
fractures of the long bones and after strong 
muscular effort. The condition has been 
seen after spontaneous convulsions. It is 
not exactly known how fat emboli arise. 
Some believe that a predisposing cause to fat 
emboli is the hyper-cholesteremia following 
a convulsion. It is well known that some 
patients develop a high temperature follow- 
ing EST; perhaps in some of these the tem- 
perature may be a manifestation of the fat 
emboli. Fat emboli also occur in the lungs, 
as in the patient reported by Paarmaan and 
Veltin. On a theoretical basis, those in- 
stances of fat embolization due to violent 
muscular contraction could have been pre- 
vented by adequate anectinization prior to 
EST. Patients with fractures, especially of 
the long bones, should receive convulsive 
treatment only after full anectinization. 


(2) Cardiac Emboli: 

Two patients died from cardiac emboli 
(Nos. 138 and 140). Both had rheumatic 
heart disease. Patients with heart disease 
are poor risks for EST and should be ac- 
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cepted as such. The danger of releasing an 
embolus in a patient with rheumatic heart 
disease is real, although not frequent, and 
should be taken into account when EST is 
being considered for such patients. 

(3) Peripheral Emboli: 

In one patient (#142) the embolus arose 
from a phlebitis of the leg. This was a post- 
partum patient. 


D. Encephalopathy: 

Three patients Nos. 143, 4, 5 died from en- 
cephalopathy. According to Roizin enceph- 
alopathy occurs in an already susceptible 
brain such as in an arterial sclerotic brain. 
It does not occur with a normal brain. In 
such a brain the stress of a convulsion, the 
metabolites of the convulsion, the drugs 
used, infection, etc., are capable of causing 
encephalopathy. Careful examination of the 
patient as the treatment progresses might 
help to prevent the occasional death from 
this cause. 


E. Hemorrhage, Thrombosis and Necrosis: 


This group consists of 16 patients. Gross 
cerebral hemorrhage was present in six; 
petechial hemorrhage in five; sub-arachnoid 
hemorrhage in one; thrombosis in two and 
necrosis in two patients. The age of these 
16 patients ranged from 24 to 63 years. The 
pre-treatment physical condition was re- 
ported as normal in eight patients. Two 
(Nos. 146 and 147) had general arterioscle- 
rosis, one (#152) had been struck on the 
head and presumably had a cerebral lesion. 
One (#148) had chronic pyloric stenosis; 
one (#153) had unspecified brain disease; 
one (#155) was markedly emaciated; one 
(#154) was obese; and one (#159) was 
suffering trigemminal neuralgia. 

One patient received only one treatment, 
another patient three petit mal treatments 
in one session, four patients received only 
two treatments each, one had three treat- 
ments; two others four treatments each and 
the rest, more. Nine of these patients, there- 
fore, received less than four treatments. 
Some died either during the treatment or 
immediately after, while others died up to 
one month later. 

Gross cerebral hemorrhage was found in 
the internal capsule (#149); sub-arachnoid 
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space (#152); cerebellum (#153). Pete- 
chial hemorrhages were found in the me- 
dulla (#150 and 151); peduncle and pons 
(#151); brain stem (#146); medulla and 
floor of the aqueduct (#148); wide spread 
(#154); and caudal end of the right tem- 
poral convolution (#155). 

Thromboses occurred in the basilar artery 
(#163) and in the sinuses (#164). Ne- 
croses which are said to be due to the shut- 
ting off the blood supply in small vessels 
either by pressure or by thrombi, were found 
in the cerebral hemispheres (#159) and in 
the left temporal lobe, hippocampus, island 
of Riel and cingulum (#160). 

Other lesions present in some of these pa- 
tients were: cerebral softening (#163) ; dif- 
fuse sclerosis and senile plaques (#147); 
slits and rents (+154) ; and neuronal degen- 
eration and chromatolysis of the sub-cortical 
region (#159). 

According to Madow, petechial hemor- 
rhages have a predilection for the brain stem 
and peri-aqueductal gray matter. They may 
be secondary to brain edema, which causes 
increased backward pressure in small blood 
vessels, especially those of the brain stem, 
giving rise to perivascular hemorrhages. 
Similar hemorrhages have been seen follow- 
ing intracranial surgery which resulted in. 
acute brain edema and death. 

Patients who die of cerebral hemorrhage, 
thrombosis or necrosis usually do not expire 
at the time of the treatment but hours or 
days later. Many of these patients have pre- 
treatment pathology either in the brain or 
in the extra cerebral organs. Most of them 
are over 45 years of age. There is a ten- 
dency to succumb prior to the fourth treat- 
ment. The brain lesions found vary widely 
so that there is no characteristic brain pa- 
thology following EST. The one exception 
may be the rents and slits found by Riese 
in one patient—but this may have been coin- 
cidental. 

More careful selection of patients for EST 
is probably the safest way to avoid many 
of these fatalities. It is also important to 
bear in mind that patients should be care- 
fully examined, especially if they complain 
of symptoms pointing to brain involvement 
and treatment discontinued if such is the 
case. 
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F. Status Epilepticus: 


Patients +161 and +162 died from status 
epilepticus. Unfortunately autopsies were 
not performed. With this condition gross 
cerebral lesions are invariably found. 


G. Brain Tumor: 


Patients with known brain tumors should 
not be treated with EST although the litera- 
ture contains a few instances of depressed 
patients with brain tumors who have been 
successfully treated with EST. In these the 
tumors have been supratentorial. However, 
the presence of the tumor was not suspected. 
Almansi’s patient, +166, died after one petit 
mal from a cerebellar tumor. The neuro- 
logicexamination, electroencephalogram and 
pneumoencephalopain hadbeen negative. We 
found only two patiens, + 165 and one 
other, who died from brain tumor. 


Summary and Discussion of Cerebral Deaths 


In general, except for those patients who 
expire from central cardio-respiratory ar- 
rest, patients suffering from intracranial pa- 
thology do not die during the convulsion, but 
some time later. For a varying period be- 
fore death, these patients usually will have 
some disturbance, such as confusion, dis- 
orientation, motor weakness, spontaneous 
convulsions, etc. When such manifestations 
are observed it should be suspected that the 
patient may be suffering from a cerebral le- 
sion. Treatment should be discontinued im- 
mediately and complete investigation of the 
patient be pursued. 

Difficulty may be encountered in differen- 
tiating neurological signs from the psychia- 
tric state, as happened in a patient reported 
by Riese and Futz, +143, who after the sec- 
ond treatment fell to the floor and was un- 
able to arise without assistance. She was 
given two additional treatments only to die 
during the fourth treatment from toxic en- 
cephalitis. 

Failure to produce a convulsion may be 
due to a high threshold secondary to severe 
dehydration or may indicate brain pathol- 
ogy. This was the case in a patient of Liban 
at al., +164. The patient subsequently died 
from multiple intracranial hemorrhages. 
Larsen and Vraa-Jensen report a similar in- 
stance in which four attempts failed to elicit 


JULY 


a convulsion. The patient died 36 hours later 
from a sub-arachnoid hemorrhage. The Ey- 
man and Morris’ patient #1 received curare 
and the authors were unable to produce a fit 
has already been cited. Whenever a pa- 
tient’s convulsive threshold suddenly rises, 
EST should be stopped and his condition re- 
valuated neurologically. A certain number 
of intact neurons are required to trigger a 
convulsion. If for one reason or other there 
is a substantial loss of neurons it may be 
impossible to elicit a convulsion irrespective 
of the strength of the stimulation. This is 
one possible explanation why convulsions 
were unobtainable in the patients just men- 
tioned. 

Cardio-respiratory arrest is a common 
cause of EST death. Intra or extra cranial 
illness and the use of muscle relaxants are 
predisposing causes, The arrest proper, in 
many instances is caused by an overpower- 
ing vagal stimulus caused by the electric 
stimulation. Many of these fatalities may 
be prevented by a more careful selection of 
patients, adequate treatment of pre-existing 
physical illness, and by initiating the EST 
with milder currents. Perhaps treatment 
should begin with the unilateral convulsion 
which produces the least stress. If the pa- 
tient reacts well to the unilateral conclusion, 
but does not improve clinically, a stronger 
convulsion such as the focal spread may be 
attempted, and if necessary the still stronger 
AC convulsion may finally be used. Since 
the cardio-respiratory center is depressed by 
barbiturates and muscle relaxants, when 
necessary, these drugs, in the least possible 
doses, may be used. 

Cerebral congestion, edema and hemor- 
rhage usually occur together and have been 
found in patients of all ages. 

Gross cerebral hemorrhage, petechial hem- 
orrhage, subarachnoid hemorrhage, cerebral 
thrombosis, necrosis, edema and congestion 
have been found in the patients in the pres- 
ent report. About half of them had pre- 
existing pathology of the brain or extra-cer- 
ebral pathology. The exact mechanism of for- 
mation of these conditions is not known, al- 
though a number of diseases, hypertension, 
kidney disease, lability of the autonomic 
nervous system, marasmus and barbiturates, 
seem to make the patient susceptible. Spe- 
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cial sensitivity to certain drugs and acute or 
chronic diseases of the brain are also predis- 
posing causes, Usually more than one of 
these factors must be present to give rise 
to these complications. The toxic effect of 
these conditions renders the brain suscepti- 
ble to sudden changes in the vascular and 
cerebro spinal fluid dynamics caused by the 
convulsion. This in turn causes congestion, 
edema, and hemorrhage. 


Paarmann and Veltin in their resumé of 
electroshock deaths found ten patients with 
kidney infections existing prior to the fatal 
treatment, thus highlighting the role played 
by infections in electroshock deaths. Liabil- 
ity of the autonomic nervous system may be 
a factor in circulatory collapse following an 
EST where chlorpromazine or reserpine had 
been given. 

A better selection of patients, the unearth- 
ing and treatment of existing infections, and 
knowledge of the dynamics of the cardio- 
vascular system, careful observation and re- 
peated examination when necessary during 
the course of treatment would prevent many 
of these fatalities. 

Cerebral emboli are not uncommon. The 
emboli may arise from phlebitic veins in the 
limbs or pelvis, the heart, or from muscles 
(fat emboli). Some patients develop fever 
of varying severity following an EST. Some 
of these fevers may be due to fat emboli, the 
presence of which may be ascertained by de- 
termining the blood liquid content. Cerebral 
fat emboli may usually be avoided by the use 
of muscle relaxants. 


Patients with rheumatic heart disease are 
unquestionably poor risks and embolization 
should be looked for. To prevent emboli from 
vessels of the limbs or pelvis EST should be 
postponed for at least six weeks after the 
onset of the phlebitis. 


Encephalopathy following EST is uncom- 
mon. It has been reported after curare ad- 
ministration although it usually occurs in 
cases with pre-existing brain disease. Care- 
ful and repeated examination with cessation 
of EST when organic signs become manifest 
may save the patient. 

Brain tumor is an uncommon cause of EST 
death. A thorough neurologic examination 
will usually reveal a brain tumor; some- 
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times, especially in psychotic patients, this 
may be difficult. EST is contraindicated in 
patients with subtentorial tumors. 

Numerous patients with hypertension and 
cerebral arterial sclerosis have been success- 
fully treated with EST. In fact, depressed 
patients with hypertension show an espe- 
cially good response. Patients with old cer- 
ebral thromboses, multiple sclerosis, parkin- 
sonism, have also had successful treatment; 
these conditions are not absolute contra- 
indications to EST. Nevertheless, it must 
be recognized that these patients have an 
abnormal or “fragile” nervous system and 
are, therefore, relatively poor risks. In spite 
of this, when clearly indicated, EST should 
not be denied to these patients. 


IV. Respiratory Deaths 
Forty-three patients died from respiratory 
causes, These are listed in Table 6. 


TABLE 6—FATALITIES IN EST: 
RESPIRATORY—43 PATIENTS 


Type of Death Reported in Present 
Literature Report 
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Legend: P.M.—Post Mortem Examination. 


A. Pulmonary Abscess: 


Four patients died of pulmonary abscess. 
Data is available in only one of the cases 
(+167). The patient was being given petit 
mal treatments when he “became apneic 
and cyanotic after the fourth petit mal treat- 
ment. He complained of pain in the right 
lower chest on regaining consciousness, X- 
rays several hours later showed infiltration 
of both lower lobes and cavity in the right 
perihilar region.” It is possible that this 
man had pneumonia before the EST and that 
he became cyanotic after the fourth treat- 
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ment because of this. Certainly, cavities 
cannot develop in two hours. I have never 
seen marked cyanosis after a petit mal treat- 
ment. Usually the apnea that follows a petit 
mal is not accompanied by cyanosis. This 
is probably due to the fact that since no con- 
vulsion follows a petit mal not enough oxy- 
gen deficit develops to produce the cyanosis. 
I have not seen aspiration pneumonia fol- 
lowing a petit mal. The cause of death of 
this patient cannot be linked with the petit 
mal treatment. 


B. Pulmonary Edema: 


Five patients died of pulmonary edema. 
Details are available in four of these. All 
were under 43 years of age. No. 171 received 
two petit mal treatments ten minutes apart 
and died two days later from pulmonary 
edema. He had myocardial fibrosis and the 
cause of his edema might have been due to 
cardiac failure unrelated to the EST. No. 173 
fractured both legs at the time of the first 
treatment and died the following day from 
pulmonary edema. The edema was most 
probably consequent to the fractures rather 
than to the direct result of the EST. No. 175, 
who died 15 minutes after a GM treatment, 
had early glomerulo-nephritis. 


Pulmonary edema may arise from many 
causes—muscle relaxant, fracture, glomeru- 
lo-nephritis, and myocardial fibrosis. Pul- 
monary edema may be considered a vago- 
tonic response due to central or peripheral 
causes and resulting in increased vascular 
permeability with defective absorption. A 
similar mechanism occurs in the brain. Pul- 
monary edema can occur at any age espe- 
cially in those with pre-existing infections 
or in patients receiving muscle relaxants or 
barbiturates in doses in excess of their phys- 
iological tolerance. 


C. Pulmonary Embolism: 


Eleven patients or 33 per cent of those 
dying from respiratory causes died of pul- 
monary embolism. If, to these 11 we add 
the five patients who died from cerebral em- 
bolism, it is seen that embolism is a rather 
common cause of death in EST. 


Two patients (+183 and #184) had been 
restrained in bed prior to the EST. The in- 


JULY 


activity from the restraint favors the for- 
mation of emboli especially in the lower 
limbs. Four patients (Nos. 176, 179, 180 and 
185) had thrombosed varicosities of the legs 
and one a post-partum pelvic venous throm- 
bosis (+177). One case (#186) had infec- 
tious phlebitis complicating otitis media. It 
is seen, therefore, that there was a predis- 
posing pathology in eight of the 11 patients. 
Pulmonary embolism is most common in pa- 
tients with pre-existing vascular thromboses, 
especially of the lower limbs. In these pa- 
tients death may occur within a short time 
after treatment, within an hour or even 
later. If we are going to ascribe the cause 
of the embolus to the EST the embolization 
should at least occur on the day of the treat- 
ment. 

D. Bronchial Obstruction, Atelectasis and 

Collapse: 

Seven patients died from these causes. Pa- 
tient +193 had received Anectine, 15 mg., 
and Pentothal 150 mg. prior to the EST; 
and following the convulsion received post- 
convulsive stimulation for several minutes. 
Two other patients (+187 and 188) also re- 
ceived muscle relaxants. Patient +188 had 
bronchiectasis and +189 had electronarcosis 
treatment, while patient #192 had been re- 
strained prior to the treatment. The ages 
of the patients varied from 21 to 70. They 
received from one to seven GM treatments. 


F. Pneumonia: 

Twelve patients were reported to have died 
from pneumonia, One of these patients 
(#200) had a temperature prior to the 
treatment and it is possible that he had the 
pneumonia before it was begun. In patient 
#201 the pneumonia was hypostatic and un- 
related to the EST. There was no causal re- 
lationship between the pneumonia and the 
treatment in patient #202, according to the 
author. The ages of the patients were re- 
ported in five patients and they fell in the 
fourth and fifth decades. 


G. Tuberculosis: 

Two patients died of tuberculosis. 

Most studies on electroshock treatment 
and tuberculosis have shown that it is not 
only safe to treat tubercular patients with 
EST, but it is definitely beneficial, and that 
quite a few lives have been saved by the ju- 
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dicious application of this procedure at the 
proper time. When it is known that a pa- 
tient has pulmonary tuberculosis, it is best 
to treat him in consultation with an inter- 
nist, and in general, EST should be given 
only when it is felt that the EST will help 
in the management of the tuberculosis. On 
the other hand, when the psychiatric condi- 
tion is mild and the patient can be ade- 
quately managed medically, EST should be 
postponed. 

Summary and Discussion of Respiratory 

Deaths 

The tonic phase of the convulsion when 
induced by the AC machine begins with the 
epileptic cry. This indicates that the pa- 
tient is forcibly exhaling. The lungs and 
chest now assume a position of forced ex- 
halation and remain this way until the end 
of the fit, when forced inspiration occurs. 
This forced inspiration may draw into the 
bronchi secretions present in the air pas- 
sages. At this time also, the cough and 
swallowing reflexes are not operating, and 
secretions, as well as stomach contents, are 
apt to be aspirated. These events are more 
likely to occur if the patient already has a 
respiratory infection. The aspiration of the 
bronchial secretions or stomach contents 
may cause atelectasis or pulmonary abscess 
by blocking the bronchioles. If a main bron- 
chus is blocked, massive lung collapse oc- 
curs. Depending on the infectiousness of the 
aspirated material, the patient may develop 
lung abscess or pneumonia. 

In patients given convulsive treatments 
the swallowing and cough reflexes return 
usually within one minute from the end of 
the convulsion. If we continue to “stimu- 
late” these patients with electronarcosis or 
with non-convulsive treatment, we may un- 
wittingly suppress their swallowing and 
cough reflexes, particularly if the current is 
too high. The suppression of these reflexes 
as well as the stimuation of the secretions 
by the continued electrotreatment encour- 
ages the formation of bronchial plugs. This 
may have occurred in the patients reported 
by McClay and Gagliardi (Nos.189 and 193). 
When patients are given barbiturates prior 
to EST the difficulty just described is com- 
pounded. In administering non-convulsive 
stimulation care should be exercised to keep 
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the current low so as to allow the patient 
to breathe easily throughout the treatment. 

I have seen a patient in whom the pharynx 
was full of pus immediately after a convul- 
sion. This most likely had come down from 
the nasal passages which are capable of 
housing up to 100 cc. of pus. The pus was 
removed at once by suction. Had this ma- 
terial been aspirated into the bronchi, ob- 
struction would probably have occurred. Tu- 
teur’s patient, #72, may have had a similar 
condition. 


We must carefully reassess the value of 
electronarcosis and combined convulsive and 
non-convulsive technics. I believe that these 
technics have no advantage over the usual 
convulsive technics in the patient in whom 
convulsive technics are successful. Non-con- 
vulsive or combined convulsive, non-convul- 
sive technics have a place in difficult patients 
who do not respond to the ordinary convul- 
sive treatment. These technics, however, 
should not be applied indiscriminately. 

In the presence of a bronchial obstruction, 
oxygen must be supplied. If intubation is 
impossible, transtracheal resuscitation, by 
piercing the trachea in the mid line at a level 
two or three centimeters below the larynx 
with an 18 or 20 gauge needle through which 
oxygen is administered. This procedure has — 
been recommended by Jacoby, et al., and 
may be life saving until other measures can 
be applied. The prophylaxis of bronchial 
obstruction consists in not using the tech- 
nics mentioned except in selected patients 
and by careful observation of patients re- 
ceiving prolonged stimulatory treatment. 

To avoid respiratory complications, EST 
should be delayed in patients in whom there 
is a respiratory infection. An infection of 
the respiratory tract may be suspected if, 
when the patient is asked to cough, it is re- 
peated several times instead of coughing 
once and stopping, as is usual in the normal 
patient. Aspiration of stomach contents 
may be avoided by giving treatment only on 
an empty stomach, as well as by pre-treat- 
ment atropinization to diminish secretions 
and nausea. Atropine will also reduce the 
secretions of the respiratory passages. In 
addition to these measures, we have made 
it a practice, at the end of a convulsion, to 
turn the patient on his side and to keep the 
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head lower than the shoulders so as to al- 
low any secretions that may have accumu- 
lated in mouth or trachea to drain. The pa- 
tient is held in this position for one-half to 
one minute or more until the swallowing re- 
flex returns, at which time he may be gently 
turned on his back. Inasmuch as there is 
evidence that muscle relaxants and barbitu- 
rates seem to predispose to “respiratory 
death,’”’ those medicaments should be used 
only in the smallest possible doses or not at 
all. 

Undoubtedly some patients reported had 
“respiratory” infection prior to treatment. 
Often the infections can be detected by care- 
ful history, thorough examination and nec- 
essary laboratory tests including blood count 
and sedimentation rate. 

Pulmonary embolism in patients with vas- 
cular thromboses may also be avoided fre- 
quently if EST is given under full Anectini- 
zation. All post-partum females should be 
suspected of suffering from pelvic thrombo- 
sis and EST should be postponed if possible 
until after the sixth post-partum week when 
the danger of embolization is greatly re- 
duced. In cachectic and poorly nourished 
patients, as well as in those who are refus- 
ing food, care should be taken to have them 
out of bed and walking about frequently so 
as to minimize thrombus formation. Pro- 
longed restraint may predispose the patient 
to thrombus formation and should be 
avoided. 





TABLE 7—FATALITIES IN EST: ‘‘OTHER’”’ 
CAUSES OF DEATH—45 CASES 
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Legend: P.M.—Post Mortem Examination. 
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V. “Other” Causes of Death 


Under this heading are grouped all causes 
of death other than cardiovascular, cerebral 
and respiratory. Forty-five patients died 
from “other” causes. These are listed on 
Table 7. 


A. Endocrine: 

Three patients died from endocrine pa- 
thology. Napier’s patient (+213) had had 
Graves disease at the age of 21. At the 
time of the first EST he was 46. Following 
the treatment, he became restless and died 
shortly afterwards from an extensive thy- 
roid hemorrhage. McClay’s patient (#212) 
had received 103 EST. She died soon after 
the last treatment. She had an extensive 
adenomatous thyroid of questionable tox- 
icity. Three other of McClay’s patients suc- 
cumbing to other causes following EST had 
adenomata of the thyroid. The cause of 
death of Napier’s patient is obvious. What 
part the thyroid played in the death of Mc- 
Clay’s three patients with adenomata of the 
thyroid is not known. Altschule’s patient 
(+211) was a female, 77 years of age, who 
received six electronarcosis treatments. Pre- 
viously she had had 47 EST’s. She died 
sixty hours after the last EN from an adre- 
nal hemorrhage. Both adrenals weighed 24 
grams—twice the normal size. She also had 
pulmonary edmea, Altschule states: ‘Adre- 
nal hemorrhage is known to occur in epilep- 
tics who have frequent seizures. Adrenal 
hemorrhage is also known to occur after 
ACTH treatment. This patient received six 
EN treatments and it is possible that the 
stress of the prolonged seizures was a fac- 
tor in evoking the hemorrhage.” 


B. Exhaustion: 

Three patients (+ 214, 215 and 216) were 
treated unsuccessfully in an effort to pre- 
vent death from exhaustion. Levy reports 
on one other such patient (#217). It is ob- 
vious that the EST is in no way implicated 
in the death of these patients. It is men- 
tioned here because I wish to emphasize that 
overactivity, with its danger of producing 
fatal exhaustion, should be avoided if the 
patient is to be successfully treated with 
EST. 





S 
1] 





1957 


C. Gastro-Intestinal: 


Four patients died from gastro-intestinal 
conditions. McClay’s 28 year old male pa- 
tient (#220) died two days after a single 
EST from toxemia and general peritonitis 
consequent to ruptures in the upper ileum 
and duodenum. Dunlop’s patient (#218) 
had a strangulated inguinal hernia and 
acute gangrenous enteritis. Karlan’s patient 
(#219) had had a gastric operation two 
weeks prior to the first EST, and at the time 
of the treatment his stomach was distended. 
Immediately after the treatment, the patient 
vomited a profuse amount of fluid, part of 
which he probably aspirated as he developed 
pneumonia and died several weeks later. Ep- 
stein’s patient (#221) died from a rupture 
of the liver. 

Very powerful contractions of the abdom- 
inal muscles with consequent increase in the 
intra-abdominal pressure occur in convul- 
sions produced without muscle relaxants. If 
at the itme of the convulsion the intestines 
are distended from a pathologic condition, a 
rupture may occur. This is probably what 
happened in the patients mentioned above. 
Cerulli reported a schizophrenic (#226) 
who sustained a ruptured bladder during an 
EST and subsequently died. She had not 
emptied her bladder prior to the treatment. 


D. Genito-urinary: 

Five patients died of genito-urinary lo- 
cated causes. 

Four patients (#222 to 225) apparently 
died from lower nephron sclerosis (LNS). 

Goodman has shown that the urine of pa- 
tients receiving EST becomes abnormal, es- 
pecially in those undergoing long courses. 
If the kidneys were normal prior to the EST, 
normal function is quickly restored. How- 
ever, if there is existing kidney disease, there 
is a possibility of developing a fatal lower 
nephron sclerosis (LNS). It is not exactly 
known just how LNS develops during EST, 
but the following conditions are usually pres- 
ent: existing kidney disease, acidosis, a 
marked increase in venous pressure during 
the convulsion, arteriolar vasospasm with in- 
creased capillary permeability, liberation of 
hemo and myoglobin which precipitate in the 
lower nephron and plug the renal tubules. 

In LNS the patient dies of uremia within 
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a few weeks after the last treatment. Treat- 
ment of LNS is by artificial kidney. 


E. Leukemia: 

McCartney’s patient (+227) was 32 years 
old, and in toxic condition before the EST. 
He received four EST’s and died 20 minutes 
after the last one from acute monocytic leu- 
kemia. It is not known whether this patient 
had had a blood count prior to the EST. 

F. Death from Premedication Before EST: 

Five patients (+228 to 232) died after 
they had received muscle relaxants and be- 
fore the EST. This experience points to 
the dangerous properties of muscle relax- 
ants. Undoubtedly many fatalities attrib- 
uted to EST are due to the muscle relaxants 
administered as premedication. Dr. Vic- 
toroff described a patient being brought to 
him for EST in an ambulance who died of a 
coronary occlusion on the way. If the ap- 
pointment had been a few hours earlier the 
EST would have been blamed for the death. 
In 1940 Almansi and I decided not to treat 
any paitent with systolic blood pressure over 
150. We had such a patient and refused to 
treat him. A week later he died from a 
stroke. These two instances indicate that 
time and chance are also factors in EST fa- 
talities. 


G. Suicide: 


Three patients committed suicide. A fe- 
male (#234), 22 years old, had 20 EST’s. 
She committed suicide two months after the 
last treatment. Her suicide certainly had no 
relation to the EST. A male patient (#235), 
26 years of age, had 50 EST’s and improved. 
He disappeared from the hospital and was 
found dead of starvation several weeks later. 
The relationship here between the EST and 
the subsequent death is obscure. A male pa- 
tient (#233) 50 years of age took his life 
after the first EST. He might have com- 
mitted the act because of undue anxiety 
which arose from the knowledge of the treat- 
ment. If this is so, the treatment can be 
considered as a causative factor and the only 
way the incident could have been avoided 
would have been not to inform him of the 
type of treatment he was to receive. On the 
other hand if there were other psychiatric 
reasons for the suicide, he died not because 
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of the treatment, but rather because he had 
had insufficient treatment. 


H. Type of Death Unknown: 

A group of patients are reported by va- 
rious authors without sufficient data to indi- 
cate the type of death. There are 19 in this 
group. Three of the patients had post-mor- 
tum examination. The brain in these pa- 
tients was reported normal. 


I. Summary and Discussion of Other Causes 
of Death: 

Patients with toxic disease of the thyroid 
gland are poor risks. The increased arterial 
pressure induced by the convulsion may 
cause a hemorrhage within the gland. The 
same may take place in the adrenal glands. 
The basis of this assumption is the fact that 
adrenal gland hemorrhages have followed 
spontaneous convulsions. Other causes of 
bleeding inthe endocrine glands exist. ACTH 
is known to cause adrenal bleeding. Repeat- 
edly induced convulsions may cause bleeding 
through stimulation and hypertrophy of the 
gland. Two patients reported here had many 
EST treatments and one (#211) had re- 
ceived six prolonged electro-narcosis treat- 
ments. Toxic adenomata may be deleterious 
by decreasing the stress response of the 
body to the convulsion. The toxin may af- 
fect the conducting mechanism of the heart, 
or it may alter the perieability of the capil- 
laries leading to central paralysis or pul- 
monary or cerebral edema. It has been stated 
that EST by stimulating the hypothalamic- 
pituitary centers activate the thyroid gland 
and therefore EST should be avoided in pa- 
tients with Graves disease. It was suggested 
that these patients be given metrazol convul- 
sive treatment instead as this drug does not 
indirectly effect the thyroid gland through 
stimulation of the hypothalamic-pituitary 
centers (Bercel). These statements are not 
fully substantiated. However, until they are 
disproved it would be the safe course to treat 
such patients with metrazol convulsive ther- 
apy. To be safe this treatment must be given 
with succinylcholine premedication. In the 
presence of exhaustion, complete or partial, 
the psychiatrist must act quickly. Today 
many patients with impending exhaustion 
can be brought under control with the help 
of large intramuscular doses of reserpine or 
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chlorpromazine. In the relatively few pa- 
tients who are not controlled by these medi- 
cines, combined tranquilizer-EST will un- 
doubiedly succeed. When EST is indicated 
it must be given daily or two or three times 
a day if needed. 

Any patient with symptoms of gastro- 
intestinal disease is a poor risk. Distention 
should be looked for following abdominal op- 
erations, and when found, should be relieved 
by Wagensteen’s method before EST is 
given. All post-operative patients, as well 
as all patients in whom an abdominal con- 
dition is suspected, should receive Anectine 
prior to the EST. This effectively prevents 
marked increase in the intra-abdominal pres- 
sure and places little additional stress on 
any intra-abdominal pathology which may 
be present. Where a hernia is present it 
should be protected during the convulsion. 

Chlorpromazine is known to affect the 
liver. Chlorpromazine and EST may be re- 
sponsible for liver rupture. However, this 
is extremely rare as many patients have re- 
ceived chlorpromazine and EST without 
complication. In uncooperative schizophren- 
ics in whom there is doubt that they have 
emptied their bladders prior to EST, muscle 
relaxants should be given prior to treatment. 

It has been demonstrated that convulsions 
are capable of causing reversible kidney 
damage. However, if the kidney is already 
affected the damage caused by the convul- 
sion may be irreversible and can lead to 
death. Prevention may be accomplished by 
repeated urine examination in patients with 
kidney disease, prior to EST and during long 
courses of EST. If urinary findings worsen 
treatment should be stopped or carefully 
given at less frequent intervals. 

A blood count should be made in every 
patient prior to EST in order to determine 
if the patient has any infection, if he is 
anemic or if he is suffering from some other 
blood disease. Patients suffering from se- 
vere anemia or other blood diseases have 
poor stress reactions. In such patients EST 
should be avoided if possible; if the treat- 
ment must be given they should be ade- 
quately prepared with cortisone given at 
least 2 hours before the EST. 

It is acknowledged that patients may suc- 
cumb to medication given prior to EST. 
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Muscle relaxants and barbiturates singularly 
or in combination have caused deaths. This 
danger should be recognized and when these 
drugs are used they should be given in the 
smallest possible effective dose. 

The Eastern Psychiatric Research Asso- 
ciation has recently debated the question 
whether the patient should be apprised of 
the treatment he is about to receive. Opin- 
ions were about equally divided. I feel that 
the patient should not be informed. Knowl- 
edge that he is going to receive the treat- 
ment could not possibly do the patient any 
good; on the contrary, it may do him irrep- 
arable harm. Most patients associate EST 
with severe insanity and if it is suggested, 
they will refuse it claiming that they are not 
insane and do not need the treatment. If 
these patients are left without treatment 10 
per cent (depressions) will commit suicide. 
Other patients may be fearful of the treat- 
ment due to information gathered in reading 
about it or from friends. These also will 
refuse to have the treatment. Still others 
will refuse it because they associate the 
treatment with the ordinary shock of elec- 
tric current and fear that they might be 
electrocuted. If these patients are forced 
to undertake the treatment, they may de- 
velop such fear anxiety as to lead to pos- 
sible suicide. Upon consideration of the fact 
that it is the knowledge rather than the ig- 
norance that he is going to receive EST that 
may lead to suicide, I recommend that pa- 
tients be kept in ignorance of the planned 
treatment. Of course, the closest relative 
should know and sign consent for the treat- 
ment. 

While this report describes the fatalities 
occurring in treatment it is not intended to 
appear as a pessimistic or over cautious at- 
titude towards EST. Thousands upon thou- 
sands of patients of all ages and with all 
types of heart disease have been safely 
treated, and it is beyond dispute that in 
many instances the treatment was life sav- 
ing. It is universally recognized that EST 
has saved a great many lives and accom- 
plished a great many cures of mental illness, 
and that psychiatry could not function ade- 
quately without EST. This study is intended 
as a plea for more thorough knowledge of the 
patient; more thorough inquiry into his men- 
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tal and physical condition; of a more thor- 
ough examination of the complete action 
of the treatment and of the auxiliary drugs 
used, and the possible dangers these may 
have on patients with certain existing ail- 
ments and conditions. It is a plea to al- 
ways have the welfare of the patient in mind, 
to closely observe him through the course 
of the treatment; to be suspicious of any 
deviation from the “normal” course in treat- 
ment and to be ready to reinvestigate and 
re-appraise the patient’s physical condition 
and to reassess future therapy when any de- 
viation is encountered. By close attention 
to the unfolding physiologic changes and by 
quick action, we may save an occasional 
life which otherwise might be lost. 
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Remarks and Autopsy 
Patient died from asphyxiation 


following EST. 
Two patients died suddenly 24 


hours after EST. 
One patient died some time after 


Died—brain sections—Neg. 
Died—brain sections—Neg. 
Patient died after EST. 
an EST. 

Five deaths with EST. 


Rx and Death 


Interim betw. 


Pre-EST Medication 


GM 
GM 
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Treatment of Chlorpromazine-Diethazine in Depression 


HERMAN C. B. DENBER, M.D. 


The chemotherapy of depression with 
chlorpromazine-diethazine (diethylamino-2- 
ethyl-N-dibenzoparathiazine, SKF 1026A) 
has been briefly noted.’-? A double-blind 
study was conducted in order to determine 
the validity of the original observations. 
Twenty-seven female and 13 male consecu- 
tively admitted depressed psychotic patients, 
varying in age from 17 to 70 years, were as- 
signed in rotation to one of four groups of 
ten each, without prior knowledge of clinical 
history, previous treatment or diagnosis. 

Group 1: Two patients received a capsule 
containing 50 mg. of chlorpromazine and 
250 mg. of diethazine, while eight received 
100 mg. of the former and 500 mg. of the 
latter t.i.d. 

Group 2: Three patients received one 
placebo capsule and seven received two cap- 
sules t.i.d. 

Group 3: One patient received 50 mg. of 
chlorpromazine and nine 100 mg. t.i.d. 

Group 4: Two patients received 250 mg. of 
diethazine, while eight received 500 mg. t.i.d. 

Neither physicians, nurses, nor patients 
were aware of which medication was being 
used. The capsules were similar in appear- 
ance and the dose arranged so that all pa- 
tients received one or two capsules three 
times daily. A special nurse personally ad- 
ministered all medication and kept daily 
ward notes on all patients, 

The diagnoses were as follows: Dementia 
praecox—15; involutional melancholia—11; 
manic depressive psychosis—8; others—6. 
Twenty-eight patients were hospitalized 1-5 
days before treatment, four from 11-30 days, 
and eight more than 30 days. The duration 





TABLE I 
CLINICAL RESULTS 


Complete Improved but 
Remission Improved Relapsed Unchanged 


Chlorp.-Dieth. 8 = 1 1 
Placebo 2 | - 7 
Chlorpromazine 4 - 2 4 
Diethazine - _ - 10 





From Manhattan State Hospital, Ward’s Island, 
New York City, and College of Physicians and Sur- 
geons, Columbia University, New York City. 


of treatment varied from 16-160 days. 

The following criteria were used in grad- 
ing improvement: 

1. Complete remission: Lifting of depres- 
sion and disappearance of psychotic symp- 
tomatology. 

2. Improvement: Lifting of depression 
with partial change in psychotic symptoms. 

3. Improvement with relapse: These pa- 
tients showed initial improvement for pe- 
riods of time, but subsequently relapsed be- 
fore the termination of the study. It was 
necessary to have concurrence in the grad- 
ing of each patient by the investigator, the 
supervising psychiatrist of the service, the 
treatment nurse and the ward nurse. Any 
differences of opinion were resolved by grad- 
ing the patient in the lower category. 

Chlorpromazine-diethazine: Eight patients 
showed a complete remission of their depres- 
sion and psychosis. Seven were treated hbe- 
tween 60 and 160 days, and the eighth for 
12 days. Two days after treatment began, 
seven of eight patients showed one or all of 
the following side effects with varying de- 
grees of intensity: 1) Severe weakness, 2) 
staggering gait, 3) muscular rigidity, 4) 
tremor of the hands, 5) drooling, 6) confu- 
sion, 7) drowsiness, 8) dysarthria, 9) dys- 
phagia, 10) perspiration. Several patients 
appeared acutely ill. After 10-12 days, most 
symptoms began to disappear and subse- 
quently the psychopathological phenomena 
receded. In addition, two of the eight pa- 
tients had one and two convulsive seizures 
respectively with hyperpyrexia (103 F.). 
One patient with no side reactions improved, 
but subsequently relapsed. One patient who 
developed a slight tremor of the hands was 
unimproved. The patient treated for 160 
days had a very stormy course. She was a 
47 year old patient with the diagnosis of 
involutional melancholia, who on admission 
was tense, anxious, depressed, delusional 
and hallucinating. She improved markedly 
in two weeks, Sixty-three days after treat- 
ment began, the patient relapsed and at the 
eighty-third day the drugs were discontin- 
ued. She was tense, anxious, hostile, ag- 
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gressive, paranoid and had auditory hallu- 
cinations. Permission for electroconvulsive 
therapy was denied and the drug treatment 
was begun again. This time she improved 
gradually and was placed on convalescent 
care after a total treatment period of 160 
days. 

Placebo: Two patients showed a complete 
remission. One improved; the depression 
lifted but psychotic symptoms remained. 
This patient subsequently had a complete 
remission without further treatment and 
was placed on convalescent care. Seven pa- 
tients were unchanged. There were no side 
reactions in this group. 

Chlorpromazine: Four patients were in 
complete remission; three were improved 
but relapsed, and three were unchanged. One 
of the latter group developed a skin rash. 

Diethazine: All 10 patients were un- 
changed; no side reactions developed (Ta- 
ble 2). 


TABLE II 
SIDE EFFECTS (40 PATIENTS) 


Chlorp.-Dieth. Chlorp. Placebo Dieth. 
Various 7 
Side Effects aA ar - 
No Side “ 1 i a. 
Effects 3 9 10 10 


Thirteen unselected patients who had 
shown no change while on either chlorprom- 
azine (5 patients), diethazine (6 patients), 
or placebo (2 patients) were then placed on 
the combination of 100 mg. of chlorproma- 
zine and 500 mg. of diethazine three times 
daily. The duration of treatment here va- 
ried from one to 158 days. 

Seven patients showed a complete remis- 
sion of symptoms. Five patients were un- 
changed. One patient, a 30 year old cata- 
tonic schizophrenic, made a spectacular im- 
provement but subsequently relapsed. On ad- 
mission she was untidy, uncooperative, se- 
clusive, depressed, incoherent, irrelevant and 
illogical, She was treated for 58 days with 
300 mg. daily of chlorpromazine, without 
effect. Following that, 500 mg. of diethazine, 





TABLE III 
RESULTS (13 PATIENTS) 
Complete Improved but No 
Remission Relapsed Change 
With Side 6 1 2 
Effects 
No Side 1 Hs 3 


Effects 
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three times daily, was added to the treat- 
ment schedule for 20 days, after which the 
drugs were discontinued. Two days later, 
her condition showed a sharp, almost dra- 
matic improvement. She became tidy, 
friendly, cooperative, was coherent, relevant 
and logical without depression, and took 
part in all ward activities. This remission 
lasted for 45 days, after which a gradual 
relapse took place. Retreatment with chlor- 
promazine-diethazine was ineffective, and 
the patient’s condition was similar to that 
noted when she came to the hospital. Elec- 
troconvulsive treatment will be started 
shortly. 

Eighteen patients received no further 
pharmacologic treatment. Of these five were 
subsequently placed on convalescent care; 
one had received electroconvulsive treat- 
ment. Twelve patients are still in the hos- 
pital (September 1956). Their diagnoses 
are dementia praecox—7; manic depressive 
psychosis — 3; involutional psychosis — 2. 
Three had received electroconvulsive treat- 
ment, one electroconvulsive and insulin coma 
treatment, and one insulin coma treatment. 
Their condition is such that further hospi- 
talization is still necessary. One patient died 
of unrelated causes. 

Serial electroencephalograms in another 
group of seven patients revealed three rec- 
ords to be abnormal before treatment was 
begun, while a fourth became abnormal dur- 
ing treatment. These abnormalities con- 
sisted of high voltage slow waves and sym- 
metrical slow wave bursts. There was a seiz- 
ure discharge in one case following photic 
stimulation. These abnormalities became 
more prominent during the treatment period. 
All of these records became normal after 
recovery. This material will be reported 
separately. 

Discussion 

Alcohol was considered to be a precipitat- 
ing agent in the two cases whose symptoms 
cleared while taking the placebo. One was 
diagnosed as psychosis due to alcohol, and 
the other as dementia praecox, paranoid 
type. The third placebo treated patient who 
improved was a chronic schizophrenic with 
several hospitalizations. The first two pa- 
tients in retrospective review had a short- 
lived psychotic episode which time would 
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have cured in any case. Remissions with 
placebos are well known and must be inter- 
preted in the light of the clincial history. 
The same holds true for drug treated pa- 
tients. In assessing the clinical results of 
patients treated by whatever therapeutic 
technique, extreme caution must be observed 
with due attention to the natural course of 
the illness. 

One hundred mg. of chlorpromazine and 
500 mg. of diethazine three times daily ap- 
peared to be the most effective dose. The 
optimum period of treatment was between 
60 and 80 days. 

Diethazine alone is a fairly active anti 
Parkinson agent. The combination with 
chlorpromazine produced severe extra-py- 
ramidal symptoms whose meaning was ob- 
scure. This development was most often the 
precursor of a favorable clinical result. It 
is erroneous to consider this syndrome as a 
“neurotoxic reaction.’* Brooks,* in report- 
ing on his experiences with chlorpromazine 
and reserpine, stated, ‘‘the occurrence of ex- 
tra-pyramidal dysfunction was usually fol 
lowed by initial signs of improvement in the 
patient’s psychosis.” He cites Haase’ who 
felt that the changes in extra-pyramidal 
function are the essential effect of the drugs 
on the central nervous system. The extra- 
pyramidal symptoms are the expression of 
some physiologic changes. Their nature and 
the pathways through which they are medi- 
ated require further elucidation. These 
changes bear some relation to the improve- 
ment. Curiously enough, with chlorproma- 
zine alone some patients improve after the 
extra-pyramidal symptoms are attenuated by 
the use of anti-Parkinson agents.*® Chemi- 
cal compounds (available to date) used in 
the treatment of major psychotic disorders 
that do not produce an extra-pyramidal state 
have only moderate or little therapeutic ac- 
tion. I have indicated elsewhere that “de 
pression can be considered as a state of emo- 
tional Parkinsonism.’ It is essential to re- 
gard these various “side effects’ as indices of 
physiological reactivity. Analysis of these 
reactions may lead to a better understanding 
of the mode and site of action of various 
pharmacologic agents in psychiatry. 

One patient developed a leucopenia with 
chlorpromazine-diethazine. This cleared rap- 
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idly after cessation of medication. It is im- 
portant to anticipate the possibility of agra- 
nulocytosis with either chlorpromazine or 
diethazine. In the group of seven patients 
being studied from the electroencephalo- 
graphic and psychologic aspects while re- | 
ceiving chlorpromazine-diethazine, one pa- | 
tient developed a fatal agranulocytosis. Con- | 
sequently very close clinical observations 
and weekly blood counts are necessary. One 
patient developed an acute vascular collapse | 
with fall in blood pressure, imperceptible | 
pulse, ashen facies after the ingestion of 
100 mg. of chlorpromazine and 500 mg. of | 
diethazine. She recovered within 24 hours 
and one week later said, “I was very weak. 
I thought I was going. I think I’m coming 
to myself now. I’m much clearer and I feel 
much better.” Her psychosis and depres- 
sion subsequently cleared rapidly. Several 
patients exhibited improvement only after 
the drugs were discontinued. The exact sig- 
nificance of this is still not clear. 

This study was designed as a “blind” in- 
vestigation. These optimum conditions are 
difficult, if not impossible, to attain in psy- 
chiatry in view of the multitude of uncon- 
trollable variables that enter into play. The 
development of various physiological reac- 
tions made it obvious that some patients 
were receiving the same drugs. Every effort 
was made to eliminate unconscious bias in 
assessing the final results. The supervising 
psychiatrists on the services were asked for 
their evaluation. When these were less fa- 
vorable than those of the investigator, the 
former was accepted as the end result. 

The results of chlorpromazine-diethazine | 
treatment are suggestive but far from con- | 
clusive. The combination of drugs for the | 
time being is only suitable for in-patient use 
under strict precautions. If a therapeu- 
tic trial does not lead to resolution of | 
the depression and psychosis within 60-90 
days, then electroconvulsive therapy should 
be used. The physiologic, electrocencephalo- 
graphic, and psychologic findings in these 
patients appear promising in developing 
some concepts concerning the physiopathol- 
ogy of depression. 

Summary and Conclusions 

1. A double-blind investigation was con- 

ducted in which four groups of 10 patients 
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each were treated with either chlorproma- 
zine-diethazine, placebo, chlorpromazine, or 
diethazine. 

2. The best results were obtained with the 
mixture of chlorpromazine-diethazine. 

3. The smallness of the sample does not 
allow any conclusions regarding the general 
efficacy of this drug combination. 

4. Some general remarks concerning the 
concomitant physiologic symptoms have 
been noted. 
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Chlorpromazine—Diethazine in the 
Treatment of Depression 
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SAUNDERS P. ALEXANDER, M.D. 


Since the introduction of the new drugs we have 
tried many of them on depressed patients who 
were poor risks for ECT but without success. Drug 
therapy has not lessened the number of. poor risk 
patients submitted to ECT. 


Recently, together with Dr. Gosline we reviewed 
all the case histories of depressed female patients 
admitted to Rockland State Hospital during the 
past two years and treated with Serpasil and/or 
Thorazine. From the 107 cases 90 were first admis- 
sions and 17 readmissions; 49 were diagnosed as 
IPM, 18 as IPP, 25 as MDD and 6 as SPD. The 
majority were patients between the ages of 45 and 
60. Of the 107 depressed patients 71 received Ser- 
pasil, 27 Thorazine and nine a combination of the 
two. Our results showed 15 much improved, 13 
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with some improvement; 34 received additional ECT 
and four patients died while receiving therapy. 
Only 28 were able to leave the hospital, a smaller 
percentage than the usual response of depressed 
patients to custodial care, which is about 35 per 
cent and more than 80 per cent when treated with 
ECT. One of the depressed patients while being 
treated with chemotherapy committed suicide; two 
patients in another group receiving Thorazine for 
depression attempted suicide but were revived. 


On the basis of these experiences it is our con- 
clusion that Serpasil should not be used in the 
treatment of depression and Thorazine may be ef- 
fective only in agitated cases if it is followed, or 
combined, with ECT. 


Conclusions From Case Studies 


1. The percentage of released depressed patients 
receiving chemotherapy is less than patients receiv- 
ing only custodial care which means in some cases 
the drugs prevent spontaneous recovery. 

2. In addition to the usual somatic and psychic 
complications which occur as a result of treatment 
with these drugs, the mortality rate was high in 
this group; four patients had coronary attacks 
while in threapy; in three cases the attacks were 
fatal. Serpasil and/or Thorazine could have been 
a contributing factor because of their hypotensive 
effect. 

Three patients attempted suicide. 

We also tried other new chemical agents for 
treatment of depressed patients (Ritalin, Meratran, 
benzylic acid and others) with poor results. The 
condition of some patients grew worse and emer- 
gency electrotherapy had to be administered. 

In a controlled study, Dr. Denber reports the re- 
sults of treatment of depressed patients with a new 
combination of drugs; chlorpromazine and dietha- 
zine. The results were gratifying; of the 10 pa- 
tients receiving these drugs 8 improved. Dr. Denber 
is properly cautious when he states that the small 
sample does not permit broad conclusions regard- 
ing the general efficacy of this drug combination. 
His study, however, will stimulate further investi- 
gation in the use of this combination of drugs in 
treatment of depression. 

I am in full agreement with the author’s conclu- 
sion that if the drugs do not lead to the resolution 
of the depression and psychosis within 60 or 90 days, 
electrotherapy is indicated. All available means 
in our possession should be used in a speedy man- 
ner, to help the patient to recover from his sickness. 


Treatment with EST and/or ICT in suitable cases 
should not be unduly delayed in patients who do 
not respond to drug therapy, otherwise valuable 
time is lost and the longer the patient remains in 
the hospital the more doubtful becomes his prog- 
nosis. 





Rockland State Hospital 
Orangeburg, N. Y. 
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Studies On Perceptual Isolation 
H. AZIMA, M.D., and FERN J. CRAMER-AZIMA, M.A. 


The present interest in the problem of iso- 
lation, or sensory deprivation, seems tu 
have originated in a series of observations 
indicating that animals (dogs, rats, and 
monkeys) reared in a relative perceptual 
restriction showed a diminution in their 
adaptive functions in later life.'*:%4°:675910 
The relative detrimental effect of early per- 
ceptual isolation was also noted in few scat- 
tered reports in human beings.*?***"* In 
close connection with these observations, but 
in a different context, the problem of early 
maternal deprivation’** pointed to the im- 
portance of the close relationship of the in- 
dividual to the object world in his personal- 
ity development. An impetus for the exper- 
imental evaluation of the intimate relation 
of the individual to his object world was 
given by the recent work of Bexton, Heron, 
and Scott.'’ We were particularly intrigued 
by their casual observation, in a few cases, 
of what appeared to be the changes in body 
scheme, and we undertook in 1954 to investi- 
gate further this problem in mentally dis- 
turbed individuals. The reason for the se- 
lection of psychiatric cases was mainly ther- 
apeutic. Previous studies'***° had demon- 
strated the relative usefulness of the hy- 
pothesis that a regression beyond certain 
fixation position may initiate a progression 
movement. Put otherwise, it seemed that a 
psychological disorganization beyond certain 
limits may induce a reorganization process. 
It was thought that isolation, undertaken in 
a relatively controlied psychotherapeutic 
setting, may have a disorganizing influence, 
may incite a regressive movement which 
may in turn engender a progression process. 
These assumptions proved to have some 
measure of validity.*?** The purpose of the 
present communication is to present the re- 
sults of our further studies in regard to 
changes produced by isolation in obsessive 
compulsive states, and to discuss some theo- 
retical points. 


Method 
The method of isolation was similar to 
the one described previously**** and con- 





From McGill University Department of Psychia- 
try and Allan Memorial Institute, Montreal, Canada. 


sisted of an ordinary single hospital room 
containing all facilities, and situated farth- 
est from the center of the ward. The room 
was darkened by means of heavy curtains 
on the windows. The patient remained in 
the room throughout isolation, wearing dark 
eye-goggles, and with hands and arms en- 
cased to a few inches below the shoulders in 
cardboard cylinders. Patients were put on 
demand feeding and demand evacuation, and 
if possible they were fed, or taken with the 
apparatus on to the toilet (within the room). 
Except for the dark setting, the presence 
of auditory stimulations—we were unable to 
mufile the sounds by cotton in the ears, etc. 
—and the nursing care the setting was sim- 
ilar to the one used by Bexton, Heron, and 
Scott.* However, the technique used dif- 
fered in two major aspects from the one 
used by the above authors, and the one used 
by Vernon and Hoffman:* the first was that 
of motivation, the emotional attitude, and 
the nature of subject-observer relationship, 
and the second the relative decrease in ver- 
bal communication and the nature of this 
communication. Before the isolation the 
procedure was explained in detail to the pa- 
tient as a method of investigation and treat- 
ment aimed at cutting down external stimu- 
lations and putting the organism at rest. 
They were told that they could terminate 
the procedure at any time they wished. Pa- 
tients were checked every hour but they 
were interviewed only once or twice daily 
for a period of time ranging from 30 to 45 
minutes. This interview was conducted in 
a psychotherapeutic fashion. 


Each patient was taken as his own con- 
trol, and the longitudinal picture of his his- 
tory was used as a base line for the evalua- 
tion of changes. 


Psychodynamic changes were investigated 
through the analysis of patients’ dreams, 
fantasies, free associations, Rorschach and 
Figure Drawings. Patients were tested be- 
fore isolation with a partial Wechsler-Belle- 
vue Scale, Rorschach, and Figure Drawing. 
The latter test was repeated every other day. 
In the present series one patient refused to 
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do Figure Drawing during the isolation pe- 
riod. 
Results 

The present report is based upon the study 
of 4 obsessive compulsive neurotics who re- 
mained in isolation from 3 to 6 days. All 
were suffering from long standing obses- 
sional neuroses which had not responded to 
any treatment, and for material reasons a 
psychoanalytic treatment could not be in- 
stituted. 

The results obtained confirmed in many 
respects our previous impressions. In one 
case (case No. 4) additional information was 
obtained which threw some doubts on the 
validity of the hypothesis which takes the 
sensory in-put as the main etiological factor 
in the production of depersonalization states 
during isolation. In another case (case No. 
3) the absence of any change could be ex- 
plained by the observation that the patient 
appeared to utilize the perceptual isolation 
as a reinforcement of his defense mechanism 
of isolation in order to prevent the regres- 
sion. 

We shall give a brief case history of the 
four patients. 


Case 1. A 29 year old single girl with a life long 
history of an obsessional state, particularly associ- 
ated with washing rituals which had become very 
severe in the last 4 years. She had been hospi- 
talized several times, received many somatic treat- 
ments and also two years of psychotherapy with no 
change. She was referred by her private physician 
for an “experimental treatment.” 

The patient remained in isolation for 4 days. In 
the first two days she became gradually lethargic, 
inactive, and withdrawn. On the morning of the 
third day she reported: “I don’t feel my fingers 
(testing, touching, as if to make sure her fingers 
are there) ... but I know I have fingers.” Her as- 
sociations at this interview were mainly about her 
considerable dependency feelings towards her 
mother. In the afternoon of the same day she ex- 
perienced a marked depersonalization state with 
some paranoid ideations: “I’m not here... . I feel 
so thin from the hip up. I feel absent up there... 
I feel floating in the air. The mattress is moving 
on the right side. It is going up and down (now?) 
yes, only on my right side (patient’s arm motion- 
less) ... it is still moving up (can you control it?) 
I will try (patient puts her right arm under the 
mattress, then holds it with the left hand to pre- 
vent the movement) ... now I can stop it.” At the 
time the patient did not show any astonishment; 
she reported her experiences spontaneously. These 
experiences appeared real to her. She also ex- 
pressed the wish that she could disappear, and some 
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suspiciousness: “I wish I could disappear altogether 

. everybody is watching . . . somebody is here 
now, I heard the door open (the next door actually 
was bieng opened).” 

On the 4th day she became quite aggressive, and 
brought out the memory of a wish she had at 17 
that her mother would die. She only once expe- 
rienced some depersonalization changes, became 
quite aggressive and demanded the cessation of 
isolation. 


Psychodynamic changes, judged by her associa- 
tions and Figure Drawings, appeared to be an in- 
crease in aggressive tendencies (marked increase 
in size of drawings, line pressure, etc.) and a de- 
cline in depression. Rorschach confirmed these 
findings and demonstrated an increase in oral re- 
sponses. There were no changes in cognitive func- 
tions. It should be noted the significant difference 
between the overt (lethargic, inactive) and covert 
behavior (aggressive elated). 

Case 2. (This case was reported previously.) A 
25 year old male who was suffering from a chronic 
obsessive state associated with marked motor com- 
pulsion. He explained these motor phenomena (vio- 
lent rythmic movements of upper extremities) as 
a method of ‘physical blocking” of destructive im- 
pulses. “The reason I move is that I don’t want to 
hurt myself ... it is a measure of security.” He re- 
mained on isolation for 5 days. His motor com- 
pulsions decreased considerably (“the arm bands 
have a soothing effect’), and on the second day he 
reported feelings of “being far away” from the 
room, and some anxiety about his own safety. He 
manifested some eroticism, and wanted to be ‘‘moth- 
ered” by nurses. Both his appetite and erotic be- 
havior increased on the third day. On the 4th day 
he reported a short episode of “blindness.” He was 
unable to identify some food. His eating habits 
deteriorated: he ate voraciously with his hands, 
making strange noises and dirtying himself all over. 
The disorganization manifested itself in part as a 
marked sexual disinhibition in the form of sponta- 
neous orgasms and overt eroticism. His motor com- 
pulsions remained in abeyance. On the 5th day he 
experienced an acute hallucinatory psychotic epi- 
sode associated with depersonalization: “I feel I am 
not here. I am scared. ...I am in another world. 
I am afraid I am not going to come back. I feel 
distended, I am going up ...a sort of dream. I 
feel like I am going out of this world, going away, 
floating away. I don’t feel a part of the world. I 
find myself in a different world. ...I see legs... 
I see my parents, as if I am looking from far away,” 
etc. Because of the appearance of this psychotic 
episode, sexual disinhibition and regression isola- 
tion was discontinued. 

Figure drawings indicated the emergence of both 
libidal and aggressive drives barely controlled (ap- 
pearance of genitals and breasts, increase in size, 
the appearance of teeth, fingers, etc.). The release 
of aggressive impulses was particularly marked on 
the third day. On the same day the patient’s be- 
havior was least aggressive, and his motor compul- 
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sions had decreased. Inferring from the fact that 
these compulsions were measures of security against 
his hurting himself, we could assume that on this 
particular day he WAS hurting himself, i.e., he was 
turning his aggression against himself. Less than 
48 hours later the Figure Drawing showed com- 
plete disorganization (primitivization, simplifica- 
tion, fragmentation, roundening, etc.) concomitant 
with the acute depersonalization state. 


The post isolation Rorschach indicated an im- 
pairment of reality testing and the appearance of 
some paranoid trends. This patient’s psychotic epi- 
sode subsided under electric shock therapy. 


Case 3. An 18 year old male suffering from a long 
standing obsessive compulsive state consisting of 
incapacitating washing rituals. One of the main 
features of this case was that the patient had found 
some relief from his symptoms by withdrawing 
from other people and isolating himself. He re- 
mained on isolation for 6 days. On the first day 
he mainly complained about the room and the arm 
bands. On the 2nd day he showed an increase in 
his rate of sleep, appeared very relaxed and half 
asleep during the interview. “I don’t think much. I 
am trying to think of myself as somebody else.” On 
the third day he appeared much less communica- 
tive, and relatively indifferent. “I am relaxed. I 
imagine I am not in any pain or anything like that.” 
On the 4th and 5th day he manifested a marked 
erotic behavior, expressed many sadistic phanta- 
sies, forcible entering of women, “like animals.” He 
discharged his sexual needs by masturbation. How- 
ever, he showed marked indifference in his verbal- 
ization and attitude. He had no objection about the 
continuation of the isolation. He appeared to util- 
ize more and more the defense mechanism of iso- 
lation, i.e., isolating his feelings from his thoughts. 
As if he used the perceptual isolation as a rein- 
forcement of his psychological isolation mechanism 
of defense. It was thought that the absence of any 
overt change in this patient was due to this rein- 
forced isolating tendencies. Rorschach did not show 
any significant change after isolation. Figure 
Drawings on the 2nd day, when he was beginning 
to complain less and less, showed a considerable in- 
crease in aggressive elements (drawing of a Ro- 
man soldier, with his sword up, charging, etc.). Sub- 
sequently the drawings became lifeless, emotionless, 
empty and striped. 


Case 4. A 33 year old single girl who had mani- 
fested marked obsessional features for about 10 
years. Her main symptoms at the time of isolation 
were hand washing, fear of dying, and a compulsion 
to count her steps. She had not responded to any 
previous treatment. She was referred for isolation 
for the explicit purpose of producing a disorganiza- 
tion. She remained in isolation for 6 days. Through- 
out isolation she refused her eye goggles, the iso- 
lation was continued without her eyes being cov- 
ered. 

On the first and second day she was very restless, 
demanding, shouting, ordering, and complaining 
that she was much worse particularly in regard to 
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her fear of dying. From the third day onward her 
over behavior showed a significant reversal: she be- 
came gradually quiet, stopped screaming and shout- 
ing, and did not show any aggressive verbal beha- 
vior. On the third day she stated that “I feel the 
nerves in my hands and feet.” She had great diffi- 
culty explaining this feeling, and it seemed that it 
consisted of a sensation of a cord or a long thread 
pushing and pulling in her extremities. Also she 
reported that occasionally she had no feelings in 
her hands, “as if my hands aren’t there.” On the 
4th day she had an additional experience of her 
hands being bigger: “My right hand particularly 
feels much bigger than my left ...I don’t know 
why this should be.’”’ On the 5th day she reported: 
“I feel floating in the air. ...I had this experience 
yesterday too. I feel on the cloud. ...I am up 
there with my bed.” These experiences increased 
during this day, and later she reported: “I forgot 
to tell you yesterday that in the last day or so 
when I close my eyes I see bizarre things . . . the 
faces of animals, or people who look like dum- 
mies ... not alive, but like those things you see in 
television. They are not moving ...I see them 
for a long time.” She had similar experiences on 
the 6th day. It should be noted that from the third 
day onward she manifested increasing periods of 
silences during the interviews, would not free asso- 
sociated, and talked gradually less about her symp- 
toms. 

Post isolation Rorschach showed no change in ob- 
sessive features, but there was a rise in energy out- 
put (doubling of responses) and aggressive im- 
pulses. Figure Drawing which was repeated imme- 
diately after isolation indicated the increase in en- 
ergy and aggression were directed more against 
the self than to the outer world (marked decrease 
in size, looping, absence of fingers, etc.). The draw- 
ings also demonstrated some disorganization (sim- 
plification, fragmentation, lack of details, etc. 
Fig. 1). One week after isolation Figure Drawing 
revealed a return to the pre-isolation state in many 
respects (increase in size, reappearance of details, 


etc.). CASE IV | 





Female 


Male 


a—Drawings before isolation. 

b—Drawing at the end of isolation. Note shrinkage, 
simplification, fragmentation, looping, etc. 

c—Drawing after isolation. 
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In summary it can be seen that of the 4 
obsessional neurotics subjected to isolation 
3 developed a depersonalization syndrome, 
in one of which it led to a paranoid state. 
From the psychodynamic point of view the 
depersonalization state seemed to be con- 
comitant with the suppression of aggres- 
sive behavior. This was particularly evi- 
dent in Case 2 and 4. In the latter case as 
long as the patient overtly manifested an 
angry behavior there were no changes in 
body scheme, but shortly after she became 
overtly calm and submissive a depersonali- 
zation state associated with visual hallu- 
cinoses developed. This case also demon- 
strated that the blocking of visual sensory 
in-put is not necessary for the development 
of hallucinosic experiences. 

From a therapeutic point of view there 
were no changes in the original clinical 
symptomatology of patients 1, 3 and 4. How- 
ever, in post-isolation period these patients 
showed an increase in their communicative- 
ness and their desire to socialize for about 
4 to 5 days. The patient 2 who developed 
what appeared to be a paranoid psychotic 
episode was put on electric shock which re- 
sulted in a moderate improvement in both 
his paranoid and obsessive states. 


Discussion and Conclusions 


The aforementioned data confirm in its es- 
sentials our previous observations, and in- 
dicate that some individuals after certain 
period of time in isolation develop consider- 
able changes in their body schemes, and even 
may become disorganized and psychotic. 
Here it should be noted that a recent study 
on sensory deprivation by Vernon and Hoff- 
man,”* where 4 normal volunteers were used, 
did not show any changes in body scheme. 
The above author’s results also contradict 
the observation of Bexton, Heron and Scott’ 
on cognitive changes. Vernon and Hoffman, 
contrary to Bexton, et al, did not notice any 
decline in cognitive tests, but observed a cer- 
tain rise. This conclusion was in agreement 
with our previous study, where few cogni- 
tive tests were used. The discrepancy of the 
results in regard to changes in body scheme 
may be related to the following differences: 
(a) the difference of the subjects: our pa- 
tients were severe neurotics which indicate 
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some changes in their personifications to 
start with; (b) the difference in motivation 
of the subjects, and the psychological set- 
tings; (c) the difference in the length of iso- 
lation: Vernon and Hoffman kept their sub- 
jects in isolation only for 2 days. In our 
cases it was observed that all cases who re- 
mained on isolation for less than 2 days did 
not develop any changes in body scheme. It 
seems that the length of isolation and the 
difference in psychological settings are re- 
sponsible for the appearance of disorganiza- 
tion. It should be recalled that isolation was 
proposed to patients as a form of treatment. 
This expectancy for relief in combination 
of the gratification of most of the patients’ 
needs (demand feeding, demand evacuation, 
etc.) may be thought to be suitable for a 
situation of total dependency and initiation 
of regression. 

To interpret the changes observed in iso- 
lation we had proposed 3 relatively differ- 
ent hypotheses: organic, dynamic, and or- 
gano-dynamic (relationship) , which we shall 
consider briefly. 

The organic (physiological) hypothesis 
considers the reduction of sensory in-put as 
the main etiologic factor in producing per- 
ceptual changes. It is assumed that the nor- 
mal functioning of the central integrating 
neuronal systems depends on a minimum 
amount of stimuli variation and sensory 
feeding. The following objections can be 
raised against the organic concept: (1) 
There is no definite proof that the variation 
in sensory in-put, or certain amount of sen- 
sory feeding is necessary for the normal 
functioning of the central integrating sys- 
tems. Besides, this argument leads to the 
definition of the necessary amount of sen- 
sory in-put which is obviously a very com- 
plicated problem. (2) Physiological hy- 
pothesis fails to explain the choice of or- 
gans from which the feelings of personifica- 
tion is withdrawn, and the content of hallu- 
cinatory experiences. (3) The Case 4, men- 
tioned in the present paper, demonstrated 
that perceptual alterations in the visual 
sphere can be induced without the eyes be- 
ing covered. This observation throws some 
doubt the indispensability of visual sensory 
in-put in hallucinosic changes seen in isola- 
tion. From a theoretical point of view, even 
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without the aforementioned observation, it 
is evident that the concept of perceptual 
stimulation should include internal as well 
as external stimuli. The role of phantasy 
stimulation, and the part played by the emo- 
tional impact of isolation on the individual 
cannot be ignored. 

A dynamic (psychological) hypothesis 
was forwarded to supplement the organic 
hypothesis in some respects. It appeared— 
and the present study more or less confirm 
this—that the following sequence of events 
may render comprehensible some of the data 
related to the changes in body scheme in iso- 
lation: frustration—aggressions—introver- 
sion of aggression—split in the ego—deper- 
sonalization. Frustration can be conceived 
to result from the hindrance of libidinal in- 
vestments and narcissistic injuries. The evi- 
dence for the above contention was as fol- 
lows: (a) the absence of a depersonalization 
state in patients who manifested an angry 
behavior throughout isolation; (b) the ap- 
pearance of aggressive indices in psychologi- 
cal tests of patients who showed depersonal- 
ization; in many cases, e.g., Case 2, pre- 
ceding the development of body scheme 
changes; (3) the absence of change in pa- 
tients who remained in isolation for less 
than 2 days: they were not frustrated long 
enough. 

This hypothesis of frustration-aggression 
may be thought to be valid for any situation 
of stress. However, it is evident that not in 
all situations of stress do individuals develop 
depersonalization. Thus it is necessary to 
assume that isolation as such associated with 
a decrease in verbal communication play a 
role in this connection. For this reason on 
previous occasions we speculated upon a gen- 
eral organo-dynamic or relationship hy- 
pothesis. It was thought that the concept of 
relationship, taken to denote the way ele- 
ments emerge into one another and form as- 
pects from the standpoint of one another, 
can be applied to all levels of existence. In 
the psychological existence the relationship 
is that of libidinal engagement. It is only 
in the engagement of the individual in the 
world that the individual himself can be com- 
prehended. The link, the point of entry of 
the individual to his world is the schema of 
his body, which depends for its maintenance 
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on an ongoing relationship to the world. In 
the method of isolation described here it is 
feasible to assume that the major areas of 
engagement and relationship to the world 
are being curbed in their activities, at least 
during certain hours of the day. It can be 
said that we have deprived the organism 
from a continuous on-going relationship to 
the world (in action and in phantasy). We 
have prevented the individual from closing 
his plastic gestalts, and from completing his 
unity and identity. The organism is forced 
to remain out of aspect, out of relationship, 
un-engaged and disembodied. The possible 
consequence of this state would be a change 
in the organism’s schema of embodiment and 
personification. 


Regardless of the final validity of any of 
the above statements, it is evident that fur- 
ther study is necessary to determine the ex- 
act role of sensory deprivation as such, and 
the part played by the emotional significance 
of such a state for the individual. Some con- 
trol experiments are necessary where the in- 
dividual is isolated without an artificial 
blockage of visual and tactual stimulation. 
The main inadequacy of the experiments of 
Hebb’s laboratory, and our own has been the 
lack of a control study. 


In closing, and once again to caution 
against the concept of sensory deprivation, 
and the physiological hypothesis of lack of 
sensory in-put, we like to mention certain 
experiments being tried out at Dr. Malmo’s 
laboratory,” at Allan Memorial Institute. In 
these experiments the individual is kept 
awake for a long time, i.e., he is bombarded 
with stimuli continuously. It is to be noted 
that some cases develop changes in body 
scheme in such a situation, indicating that 
the quantity of stimuli in-put may not be as 
important as the way the organism reacts, 
in action or in imagination, to the alteration 
of his perceptual world. 


Summary 


(1)—Recent studies on isolation in varie- 
ties of mental disorders by the authors had 
demonstrated the disorganizing effects of 
isolation on body scheme. The present re- 
port is based on the continuation of these 
studies. 
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(2)—Four obsessional neurotics were sub- 
jected to a partial sensory and expressive 
isolation for a period of 3 to 6 days. Three 
patients developed considerable changes in 
body scheme. In one patient the disorgani- 
zation led to a psychotic state. The patient 
who did not show any changes appeared to 
have used the perceptual isolation as a rein- 
forcement of his psychological isolation 
mechanism of defense in order to prevent re- 
gression. 


(3)—In one patient who experienced 
changes in body scheme, hallucinatory activ- 
ities developed even though the patient re- 
fused to cover her eyes throughout isolation. 
This observation threw some doubt on the 
total validity of the hypothesis that holds 
the deprviation of visual sensory in-put to 
be necessary for perceptual alterations, 

(4)—From a psychodynamic point of view 
the following sequence of dynamic events 
was found to render comprehensible some of 
the charges in body scheme occurring dur- 
ing isolation: frustration—aggression—in- 
troversion of aggression—split in the ego 
system—depersonalization. 
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DISCUSSION 
“Studies on Perceptial Isolation” 
JACK A. VERNON, PH.D. 


The Azimas’ work on “Perceptual Isolation” in 
which they have utilized patients of a mental hos- 
pital has been very helpful to us at Princeton. We 
are working on sensory deprivation involving nor- 
mal human subjects where we have naturally won- 
dered if the conditions of confinement would be det- 
rimental to our people. We were greatly relieved 
to learn that a similar confinement was actually 
used as a method of treatment. 

In the sensory deprivation work we have placed 
normal humans in a sound-proof, light-proof, dark 
room for extended periods. To date the longest 
confinement has been 72 hours. Each subject wears 
ear plugs to minimize the detection of noise made 
by his movements. Cardboard gauntless extending 
from below the elbow to beyond the finger tips min- 
imize tactual exploration. These conditions of con- 
finement are somewhat similar to those employed in 
studies at McGill University and we wish to ac- 
knowledge that Professor D. O. Hebb and his as- 
sociates at McGill are the originators of this type 
of research. Our work, however, should not be con- 
sidered a repetition of that done at McGill but ra- 
ther an extension. 

We have endeavored to determine what effects 
sensory deprivation has upon the human. In an 
early pilot study we found that rote learning abil- 
ity improved with confinement which lasted 48 
hours. We now find some evidence that the ability 
to do rote memory decreases when confinement 
lasts beyond 48 hours. Nevertheless subjects con- 
fined for 72 hours reveal an improved efficiency of 
learning for the confinement period. At the same 
time they reveal less overt errors than a control 
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group performing on the same tasks. Both of these 
improvements return to normal when the subjects 
are released from confinement. 


Most but not all the subjects complain that they 
cannot maintain their thought processes on a given 
subject. A few, about 2 out of 10, find that they 
can concentrate as well or better than normal while 
in sensory deprivation. 


Visual hallucinations are not unusual. Six out of 
11 subjects report a total of about 15 visual hallu- 
cinations. These are simple visual phenomena of 
two general types. They either see dim flashing 
lights in the peripheral visual field or, in the focal 
field they see very simple geometric forms such as 
rectangles, circles, squares, etc. None of the vis- 
ual phenomena reported are as complex as the hal- 
lucinations reported by Dr. Azima. The visual phe- 
nomena usually “fool’’ our subjects since they at- 
tribute them to the environment rather than to 
themselves. 

The effects of sensory deprivation upon suggest- 
ibility have been measured by a body sway tech- 
nique. All subjects respond to the verbal sugges- 
tion of body sway but we find a tendency for sensory 
deprivation to have a heightened reaction to such a 
suggestion. This tendency seems to reverse its di- 
rection after release from confinement for several 
days. 

Of 14 subjects placed in sensory deprivation three 
found it necessary to demand an early release, one 
each after about 11, 24, and 48 hours. We found no 
ill effects in the subjects who “broke” confinement, 
nor can we find anything in their pre-testing rec- 
ords which would predict this behavior. 

This work, which is continuing, has been made 
possible by a research grant from the Office of the 
Surgeon General of the Army. 
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The Effectiveness of Several Forms of Electrocerebral 


Stimulation in the Treatment of Hard Core Cases 


BRIAN C. CAMPDEN-MAIN, M.D. 


Electrocerebral stimulation (hereinafter 
referred to as E.C.T.) has been used as a 
form of therapy for the treatment of schizo- 
phrenia for approximately 20 years. During 
this period many improvements in technique 
have evolved, and many advances have been 
made in the criteria for patient selection. 

The project here reported was designed to 
evaluate the response of “hard core,” or 
“shock resistant” cases, to different forms 
of E.C.T. It was also designed to control as 
many variants as possible. 


Methods 


All patients at our hospital* receiving 
E.C.T. in any form during the six month 
period, starting October 31, 1955, were arbi- 
trarily given a series of ten shock-counter- 
shock treatments (Alexander’). All had re- 
ceived a thorough physical workup and men- 
tal status evaluation. In addition, they were 
rated on the Hospital Adjustment Scale? and 
Lorr’s Multidimensional Scale for Rating 
Psychiatric Patients*; their responses to the 
Adrenalin-Mecholyl Test of Funkenstein*® 
were also noted. 

Alexander’s Shock-Countershock was cho- 
sen as our base line because of its convul- 
sive and non-convulsive components. We be- 
lieved that this combination would give the 
best chance of improvement to the greatest 
number; also we had found it to be rela- 
tively simple to administer and free of un- 
desirable side effects and complications. 

After ten shock-countershock treatments, 
each patient was re-evaluated clinically and 
the H.A.S., Lorr, and Funkenstein Tests were 
repeated. The treating physician rated each 
patient as “much improved,” “improved,” 
“slightly improved,” “unchanged” or “worse” 
on the basis of his clinical judgment. 

“Much improved” signified that both the 
behavior and thought processes were so im- 
proved that, if the improvement were main- 
tained, the patient would be well enough to 





From Central State Hospital, Petersburg, Va. 


leave the hospital. Whenever a patient was 
rated as “much improved,” he received no 
further E.C.T., except that which was nec- 
essary for maintaining the “much improved” 
status. If such a patient relapsed, he was 
assigned a new research number and treated 
as a “new patient.” 

“Improved” signified that there had been 
marked improvement in behavior generally, 
together with obvious improvement in the 
thought processes. These patients received 
a further series of 10 treatments and were 
then re-evaluated as above. 

“Slightly improved” signified that although 
the patients’ behavior had shown some 
change for the better, e.g., “he is quieter,” 
“. . more cooperative,” “. . . less aggres- 
sive,” etc., no real change was observable in 
his thought processes. These patients, along 
with those rated as “unchanged” or “‘worse,” 
we randomly designated to receive: 


(a) 3 weeks rest. 

(b) 10 more shock-counter-shock treatments. 

(c) 10 bipolar non-convulsive deep sleep treat- 
ments. 

(d) 10 bipolar convulsive deep sleep treatments. 

(e) 10 monopolar deep sleep treatmentsé 

(f) 10 A.C. treatments. 


After the completion of one of the above 
additional enumerated schedules, each pa- 
tient was re-evaluated in the manner already 
described, and on the basis of the “new” clin- 
ical rating, further treatment was decided, 
as after the original ten Shock Countershock 
treatments. Those patients rated as “im- 
proved” continued with a further course of 
ten similar treatments. 

Each patient was re-evaluated, as above, 
at the completion of each course of ten treat- 
ments. All patients who were dropped from 
the project for any reason other than im- 
provement were rated according to their 
condition at that time. 

Male patients who were rated “worse,” 
“unchanged” or “slightly improved” at any 
time after receiving 40 treatments were au- 
tomatically given a series of A.C. treat- 
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TABLE I 
ATTRIBUTES OF POPULATION 


Range Mean Standard Error 
of Mean 

AGE: 

See SESE THERE yp ne ae eae 19 to 55 yrs. 34.5 yrs. 1.4 

eR URI ec aE ts Be CHI 8 18 to 69 yrs. 32.5 yrs. 1.5 

UNCED TE eg Sag 18 to 69 yrs. 33.5 yrs. 1.0 
DURATION OF ILLNESS: 

EEE ys a ay se en 18 days to 23 yrs. 6.0 yrs. 0.8 

PW OTERIOND eee ce oe Fase Erect ae 10 days to 31 yrs. 4.1 yrs. 0.9 

SO EN epee eee Sota hg it i Je ate al 10 days to 31 yrs. 4.5 yrs. 0.6 
DURATION OF HOSPITALIZATION: 

SOE See a eee REE ee er eee PnP 18 days to 20 yrs. 2.9 yrs. 0.6 

SOW MONRMRDED tee coer Poth eoaees” sect seus reap seei sk oi seer eee hese 5 days to 20 yrs. 1.8 yrs. 0.5 

CUT oT IOS eet ee Re ee a ee oe ee en 5 days to 20 yrs. 2.3 yrs. 0.4 





ments; comparable female patients received 
a series of monopolar deep sleep treatments. 


Treatment Techniques 
The techniques used for the various treat- 
ments are described in the appendix of this 
paper. 
For A.C. treatments, a variety of ma- 
chines were used; for all other treatments 
we used the Reiter RC 47C. 


Patient Population 

All patients on E.C.T. were included in the 
project. There were 111 patients, 57 men 
and 54 women. Their ages ranged from 18 
years to 69 years. 

Duration of illness ranged from 10 days to 
over 31 years. 

Duration of hospitalization ranged from 
5 days to 20 years 5 months, 71 patients or 
64 per cent having been hospitalized for less 
than 1 year. 

Diagnostically, 49 of the men and 42 of 
the women (82 per cent of the total) were 





schizophrenic. 8 per cent were affective 
TABLE II 

RESULTS OF THERAPY 
—Results*— 
-_ 

va 
= oa 5 z 
“= & 6 & 
Further Shock-Countershock ........ 13 23 23 54 
Monopolar Deep Sleep .................... 34 15 32 53 
IE Ti herine earch Pp citenivasSventasahciudagaiiceimnanescs 24 25 25 50 
Bipolar Convulsive Deep Sleep ...... 14 28 29 43 
Bipolar Non-Convulsive Deep Sleep 13 15 62 23 
ES Sh eiserrcheatcistrbinicpetetclacaccsesniniain 15 40 33 7 





*As percentage of patients receiving that form of therapy. 


reactions and 4.5 per cent involutional re- 
actions and the remaining 5.5 per cent from 
other psychotic reactions. 


Initial Courses 

Not all patients received the same number 
of initial shock-countershock treatments, for 
patients who were rated as “improved” after 
their first course were continued on shock- 
countershock until rated in another cate- 
gory. Actually, 78 per cent of the 111 pa- 
tients received 10 or fewer initial shock: 
countershock treatments, 14 per cent re- 
ceived 11 to 20 treatments and 7 per cent 
over 20 treatments. 

Following their initial ten shock-counter- 
shock treatments, 62 per cent of the patients 
were considered slightly improved, improved 
or much improved; 26 per cent had shown 
no change and 12 per cent appeared worse. 


Hard Core Cases 

Those patients who failed to respond to 
the initial course of shock-countershock 
were designated ‘‘hard core cases’ and were 
randomly assigned to one of the above men- 
tioned treatment schedules, re-evaluated at 
the end of 10 further treatments and then 
either continued on the same treatment or 
once again randomly assigned. This process 
was followed after each 10 treatments. 

Classifying our results into worse, un- 
changed, and improved (Table II), we find 
that those patients who received further 
shock-countershock, A.C. or monopolar 
treatments did better than those receiving 
either of the bipolar sleep techniques. The 
patients placed on 3 weeks rest did poorly; 
in fact, only 7 per cent of those placed on 
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TABLE III 
RESULTS* 
Worse 1.S.qQ. Improved 
Slightly Imp. Imp. Much 
Imp. 
S > © 3 @F &€ 
: 5 B g F : 68 
: é - = = 4 4 =S 
Ss = “4 = = Sve = ok 
2 - ~ tn)  — - 1C 
5 a e. ce ae a2 ce i = 
ve] 1 oe os os o°¢ os Se +e 
E SE 6SE6U6USE06CUBSlUC EO OUBSlUCUBECOCCQdS 
: ts # #35 #G %d 38 G2 3: 
S 3 = 3 2 om = 2™ oe 
és Se o % =) Hy Oe Oe >) Py ©) & ii 
o =m — ome — om —= — om —_— = Lied oo a 
Z $3 2: #3 #22 #2: 43: 2: xs 
= es es Fj cs es e es = 
7 = 3 #8 sh 38 S$ 2 & 
Initial Shock-Countershock ...................... 111 3 5 4 26 13 5 8 36 
Further Shock-Countershock .................. 13 — 15 8 23 23 8 — 23 
Monopolar Deep Sleep .....................cccccee 34 9 — 6 32 9 9 6 29 
BRIAR eta eee ote oes cee ene HSS OSERG Toes So Leh Ms 24 8 13 4 25 21 4 21 4 
Bipolar Convulsive Deep Sleep ................ 14 c 14 € 29 — 14 14 14 
Bipolar Non-Convulsive Deep Sleep ........ 13 — 15 — 62 15 — 8 —— 
BRNO ie asst ete aac ecb ds, Sui vn Mula nvesdessaiee sulin ee 15 13 13 13 53 — — — 7 


*As percentage of patients receiving that form of therapy. 


rest and 23 per cent of the patients placed 
on bipolar non-convulsive deep sleep showed 
any kind of improvement; whilst 43-54 per 
cent of the patients on other types of treat- 
ment improved. 

Analysis of the quality of improvement 
(Table III) reveals that only 14 per cent 
(2 patients out of the 14) placed on bipolar 
convulsive deep sleep became well enough to 
go home. Bipolar convulsive deep sleep was 
therefore less affective than further shock- 
countershock, A.C., or monopolar deep sleep. 

Further, although 54 per cent of patients 
on shock-countershock improved, Table III 
shows that only 23 per cent of them im- 
proved both mentally and behaviorly; it also 
must be remembered that there were only 13 
patients in this group. 

As far as monopolar deep sleep and A.C. 
treatments are concerned, these groups were 
larger (34 and 24 patients respectively) ; 35 
per cent of the patients receiving monopolar 
deep sleep improved both mentally and be- 
haviorly as compared with 25 per cent re- 
ceiving A.C. treatment; 29 per cent of the 
patients receiving monopolar deep sleep be- 
came well enough to leave the hospital, as 
contrasted with only 4 per cent of those on 
A.C. 

It would, therefore, appear that monopolar 
deep sleep is the treatment of choice in “hard 
core” shock-resistant cases. However, the 


smallness of our sample must be borne in 
mind and while these results appear more 
than suggestive, they can by no means be 
looked upon as final or having a high valid- 
ity. 

Complications: The only complications we 
have met with have been in the area of car- 
dio-respiratory embarrassment. We experi- 
enced one fatality which is reported else- 
where.’ At the commencement of our work 
with monopolar deep sleep, minor cardiac ir- 
regularities were frequent, but as our tech- 
nique improved, their incidence decreased. 
However, it is our opinion that monopolar 
deep sleep, possibly by reason of its deeply 
stimulating action, requires more skill in ap- 
plication than either shock-countershock or 
A.C. treatment. We would, therefore, rec- 
ommend that it be reserved for “hard core” 
cases which do not respond to simpler forms 
of electrocerebral stimulation. 


Summary 


1. A controlled study of the effectiveness 
of several forms of electrocerebral stimula- 
tion is reported. 


2. Results of this study suggest that mon- 
opolar deep sleep is the treatment of choice 
in “hard core” shock-resistant cases, Shock- 
countershock and A.C. treatment are less 
effective than monopolar deep sleep, but 








90 


DISEASES OF THE NERVOUS SYSTEM 


more effective than either of the bipolar deep 
sleep techniques. 


3. Monopolar Deep Sleep is an intricate 


technique which must be learned through 
supervised practical experience. 
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APPENDIX 


ELECTROCEREBRAL THERAPY 
Preparation of Patient and Equipment 


. No food is to be given patient on morning of 


treatment. 


. May have fluids up to 1% hours before. 
. One-half hour before each treatment session 


patients are given traopine grain 1/25 by mouth. 
This can be given im. if necessary. 


. Open and prepare pneolator for use. 
. See that emergency tray is ready. 


Open and check apparatus. 


. Keep all electrodes in water. Before treatment, 


put electrodes in weak bicarbonate solution. 


. Toilet all patients prior to treatment. 
. Remove dentures, bridges, etc. 
10. 


Check electrodes. Type I current, 24%, mA, sam- 
ple position, fast modulation, touch electrodes 
lightly together. Turn to treat: current rises. 
Loosen all constricting clothing. Remove shoes. 
Prepare patient for vena puncture. 


SHOCK-COUNTERSHOCK 


Procedure to Be Followed in Giving Shock-Counter- 


‘. 


shock With Reiter RC 47C 
Reset RC 47C. 


a. Current: Type I. 
b. Current control: Zero. 
c. Ratio control: G.M. position. 


~] 


10. 


11. 


12. 
13. 


NOTE: If patient feels current, reduce same. 
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Modulation: Fast. 

Main switch: On. 

. Polarity: Left (red, positive). 
Treatment switch: Sample. 

. Check electrodes. 

. Reset clock. 


rR mo 2 


. Give Surital (1.0% solution) or Pentothal (2.0% 


solution) by i.v. drip until eyeballs fixed. 


. Inject Anectine (basic dose for men: 20 mgm.— 


basic dose for women: 10 mgm.) through same 
i.v. needle. 


. Turn sample switch to treat. 
. Remove syringe and i.v. needle; stop drip. Nurse 


inserts airway, rubs skin of forehead with alco- 
hol and ether mixture and applies electrodes in 
Area 2. 


. Current: Type 5. 
. 60 seconds; reset clock. 
. 00 seconds: increase current steadily to full mA, 


pausing at 10 mA and 15 mA; do not increase 
if patient “goes in.” 


. 30 seconds. 


a. If patient in, start to reduce current slowly. 
b. If patient not “in,” keep at full mA current 
up to 60 seconds. 

1 minute: If patient is not breathing, reduce 
mA until respiration comes through, and adjust 
mA to optimal level for stimulating respiration. 
2 minutes, reduce mA by half. Change to Type I 
current and re-establish optimal level of respi- 
ration for patient to be comfortable. 

3 minutes. Turn to sample. Remove electrodes. 
Reset Reiter as in 1 above. 


If re- 
spiratory or cardiac difficulty noted, slide elec- 
trodes to Area I and stimulate with Type 5 cur- 
rent at optimal level (usually 1 to 2 mA). Use 
modulation as indicated to increase depth of res- 
piration and strength of pulse. 


BIPOLAR DEEP SLEEP—NON-CONVULSIVE 


. Reset RC 47C (see Shock-Countershock). 
. Give Surital (1.0% solution) or Pentothal (2.0% 


solution) by drip i.v. until eye-balls fixed. Clean 
forehead with alcohol-ether mixture. Apply elec- 
trodes in Area 2. 


. Turn Ratio to NC. 
. Turn to Treat, increase current to 2 mA. 


a. If arm raised, drop current, give more bar- 
biturate and retest in 30 seconds. 
b. If arm not raised, reduce current to Zero. 


. Remove i.v. needle. 
. Reset clock, raise current (Type I) to 10 mA. 
. Press coma (red) button and release quickly. 


a. If muscles tetanic, lower current. 
b. If hands come up to head, increase current. 
c. If current satisfactory, proceed. 


NOTE: 1. If too deep (no movements of arms, no 


dorsiflextion of toes when red button is 
pressed), stimulate out with current Type 
5 in Area I, and then proceed from Step 
6 with electrodes in Area 2. 
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2. If anesthetic level satisfactory, proceed. 
Induce electrical anesthesia by pressing on coma 
button during each expiration. 


NOTE: Vary the frequency and time for which the 


10. 


11. 


coma button is pressed down to achieve smooth, 
rapid, electrical anesthesia. Hands coming up, 
means patient is too light. Tetany in muscles 
forewarns grand mal. 


. If respiration is not breaking through at end of 


45 seconds, reduce current and press coma but- 
ton more often and for longer periods. 

As soon as respirations are established satisfac- 
torily, deepen anesthesia to appropriate level by 
use of coma button as noted above. 

Change to Type 2 current. 


NOTE: As patient’s respiration accommodates, more 


12. 


13. 


14. 


basic current may be used without increasing 
the anesthesia current by slowly and intermit- 
tently turning ratio control back toward GM 
position. The use of this maneuver facilitates 
and smoothens the treatment. 


If patient’s condition is satisfactory, slide elec- 
trodes to Area 3 and change current to Type 
3, maintaining anesthesia by use of coma but- 
ton. Continue to Area 4 with current Type 4, 
and to Area 5 with current Type 5, providing 
progress is smooth. 


Stimulate for 2 minutes with current Type 5 
in Area 5. 


Slide electrodes back to Area 2, returning cur- 
rent to Type 1. If it is wished to wake patient, 
current Type 5 is maintained. 


Note: Whenever the patient shows distress, return 


aS 


immediately to Area 1 and stimulate with Type 5 
current (usually 1 to 2 mA). 


BIPOLAR DEEP SLEEP—CONVULSIVE 


. Reset RC 47C (see shock-countershock). 
. Give Surital (1.0% solution) or Pentothal (2.0% 


solution) by drip i.v. until eyeballs fixed. Clean 
forehead with alcohol—ether mixture. Apply 
electrodes in Area No. 2. Remove i.v. needle. 


. Turn current selector to Type 5 current. 
. Turn to treat. 
. 00 seconds: 


Increase current steadily to full 
mA, pausing at 10 mA and at 15 mA: Do not 
increase if patient “goes in’. 


6. 30 seconds. 


a. If patient is “in,’’ reduce current slowly to 
mA. 

b. If patient is not “in,” keep at full mA, up to 
60 seconds. 


. Turn ratio control to N.C., remaining with cur- 


rent Type 5. 


. Induce electrical anesthesia by pressing on red 


(coma) button during each expiration. 


. Increase basal current by turning current in- 


tensity control to right as patient’s tolerance 
increases. 


10. 


i. 


12. 


13. 


14. 


15. 


16. 
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Remain in Area 2 until electrical anesthesia 
achieved. 


Move slowly through Areas 3 and 4 to Area 5. 
maintaining electrical anesthesia and adjusting 
current as necessary. 

Maintain electrical anesthesia and stimulate in 
Area 5 for 2 minutes. 

Change current to Type 4 and move slowly to 
Area 4, maintaining electrical anesthesia and 
stimulating in Area 4 for one minute. 


Change to current Type 3 and move slowly to 
Area 3, maintaining electrical anesthesia and 
stimulating in Area 3 for one minute. 

Change to current Type 2 and move slowly to 
Area 2, maintaining electrical anesthesia and 
stimulating in Area for one minute. 

Remain in Area 2, change to Type 1 current, 
reduce current to 1 or 2 mA and stimulate for 
one minute. 


MONOPOLAR DEEP SLEEP 


. Reset RC 49C (see shock-countershock). 
. Turn current selector to Type 5 current. Apply 


positive electrode to right arm. 


. Present current at 10 mA. 
. Apply negative electrode 1 inch anterior to line 


joining 2 ears in midline of vertex. Turn cur- 
rent on. 


NOTE: If patient “goes in” immediately, reduce cur- 


8. 


rent to 74% mA at next treatment. If patient 
does not “go in” after 5 seconds, increase cur- 
rent. 


. During seizure turn ratio control knob from 


G.M. to N.C. position and drop current to % 
mA. 


. At 1 minute, remove head electrode, dip same 


in electrolyte solution and reapply 1 inch to 
right of midline. 


. As soon as breathing is re-established, depress 


red coma button for 3-5 seconds with each ex- 
piration, releasing during inspiration. 
Increase current until satisfactory depth of coma 
is established; usually 2% to 3% mA. 


NOTE: If sufficient depth of coma cannot be estab- 


10. 


11. 


lished without respiratory embarrassment, give 
2 or 3 bursts of higher current, 5-10 mA, lifting 
electrode between each burst. 


. At 3 minutes, remove head electrode, dip in elec- 


trolyte solution and reapply 1 inch to left of 
midline. Continue electrical coma. 

At 5 minutes, remove electrode, dip in electro- 
lyte solution, reapply in front of right ear, set 
current at maximum consistent with smooth 
respiration 1 to 2% mA and sweep electrode 
backwards and forwards from ear to ear across 
forehead. 

At 6 minutes, turn off machine; remove elec- 
trodes; reset machine. 
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DISCUSSION 


Effectiveness of Several Forms of Electro- 
cerebral Stimulation in Treatment 
of Hard Core Cases 


JOSEPH EPSTEIN, M.D. 


This paper is of special significance. It is a re- 
port on treatment of so-called ‘‘hard core’ cases 
which failed to benefit from previous courses of 
ECT. It is a fairly well established fact that pa- 
tients who have not benefited from the first or sec- 
ond course of ECT generally do not respond to fur- 
ther ECT. In 1952 Maurice Klotz published a study 
of 400 cases treated in the V.A. Hospital at St. 
Cloud, Minn., in which he pointed out that if the 
first course of 15 or more ECT’s failed, subsequent 
ECT in the great majority of cases is ineffective. 


Dr. Campden-Main’s paper is an extension of a 
report which he and I presented in Chicago in May 
1955. In that paper there was a report on 40 “hard 
core” cases. In it we noted that over 50 per cent 
of those who were treated by Monopolar Deep 
Sleep were much improved or recovered. In the 
present paper, Dr. Campden-Main reports that 29 
per cent of his patients treated with Monopolar 
Deep Sleep were able to leave the hospital. Of par- 
ticular significance is this figure of 29 per cent 
when contrasted with his figure of 4 per cent, which 
refers to the number of patients who were able to 
leave his hospital after receiving additional courses 
of AC treatment. The observation of Dr. Campden- 
Main that the Monopolar Deep Sleep is more effec- 
tive than the Bipolar method warrants special con- 
sideration. 

I initially devised the Monopolar method of ECT 
in an attempt to introduce selectivity in stimulat- 
ing the mid-line structures of the brain through the 
intact skull. Such stimulation can pass through the 
septal regions, the rhinencephalic structures, the 
thalamic nuclei, the hypothalamic areas, the brain 
stem and the reticular substance. The entire sub- 
cortical mid-line structure seems to be an area of 
cerebral romanticism and we are only beginning 
to realize its importance. The beneficial effects of 
Monopolar electroconvulsive coma may lie in the 
fact that there are two components to the treat- 
ment. First there is the effect upon the whole brain 
structure of a current of convulsive intensity. Sec- 
ond there is a prolonged stimulation at minute cur- 
rent levels—passing through the mid-line structures 
of the brain. 

With the perfection of techniques by means of 
which needle electrodes are implanted through the 
skull and left in various areas of the brain, dis- 
coveries are being made which may shed light on 
hitherto unexplained phenomena. Areas are being 
demarcated where stimulation causes responses of 
rage and escape phenomena and avoidance of the 


JULY 


stimulus. I refer to the works of J.M.R. Delgado, 
and co-workers, who localized such areas in the 
lower part of the mid-brain system. The work of 
H. W. Magoun at Northwestern University, who 
explored the reticular system and demonstrated that 
it controlled the sleep and wakefulness of animals, 
is outstanding. Stimulation of this system pro- 
duced an “alert” electrical pattern and under pro- 
longed stimulation produced continuous sleep. We 
also are beginning to learn much more about the 
rhinencephalan and the fact that its control of smell 
is only a minor part of its function, and that it is 
an important emotional center. 

One of the most interesting contributions was 
made by James Olds and P. Milner who implanted 
permanent electrodes in certain hypothalamic struc- 
tures and septal areas of the rat. They demon- 
strated that there are areas in which electrical 
stimulation produces such a pleasurable effect that 
the animal learns to stimulate itself electrically in 
order to prolong the sensation. The centers pro- 
ducing the pleasurable sensation seem to control 
the digestive, sexual and excretory functions. Ani- 
mals with electrodes in these areas would stimulate 
themselves from 500-5000 times per hour. Elec- 
trodes in the rhinencephalon produced self-stimula- 
tion at the rate of about 200 times per hour. Chance 
responses in animals are from 10-25 bar-presses 
per hour. Hungry animals ignored available food 
in favor of the pleasure stimulating effects of the 
current. Some rats with electrodes in mid-line hy- 
pothalamic areas stimulated their own brains more 
than 2000 times per hour for 24 consecutive hours. 
In every case when the current was shut off, the 
animal would lie down and drop off to sleep. 


It was B. F. Skinner of Harvard who devised lab- 
oratory behavior methods which have enabled re- 
search workers to demonstrate that electric cur- 
rents can be measured as to the degree of pleasur- 
able effect which they produce in certain mid-line 
structures. One very important deduction from 
these findings is that they disprove the theory that 
excitation of the brain means punishment. The re- 
warding effects of a brain stimulus can be abolished 
by castration and restored by injections of tester- 
tone. This observation is also of tremendous in- 
terest because it verifies that stimulation of mid- 
line structures seem to mobilize hormones or al- 
lied endocrine products, and that these function 
as neural hormones, and produce emotional effects. 
The analogy to cortisone and ACTH is apparent. 
Of interest is the fact that the pleasurable cur- 
rents as applied to rats are minimal and roughly 
analogous to the value of currents used in the stim- 
ulation of the mid-line areas during electric sleep 
therapy. 

I feel we are on the threshold of some very im- 
portant discoveries, and that the Monopolar method 
of selective sagittal stimulation may prove of great 
value both clinically and for research purposes. 
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Biochemical Aspects of Certain Forms of 


Mental Deficiency 


GEORGE A. JERVIS, M.D. 


A significant trend in modern psychiatry 
is the increasing emphasis upon biochemical 
hypothesis in the explanation of mental dis- 
eases, 

Many psychiatrists, I am sure, are often 
appalled by the boldness of biochemical spec- 
ulations and are wondering at the scarcity 
of demonstrable facts. The purpose of this 
presentation is to call the attention of the 
psychiatrist to some biochemical aspects of 
mental retardation. I have chosen four dif- 
ferent diseases of the brain each character- 
ized by a specific biochemical error. I shall 
attempt to indicate in each disease the rela- 
tion of the biochemical alteration to the dys- 
function of the brain. 

The first condition is galactosemia. The 
main clinical features of this disease in the 
infant are failure to thrive, vomiting, jaun- 
dice, proteinuria, aminoaciduria and later 
cataract, cirrhosis of the liver and mental 
retardation. Blood and urine contain a large 
amount of galactose (the milk sugar) and 
the ingestion of galactose (either in the 
pure state or in milk) produces an abnor- 
mal increase of blood galactose. The dis- 
ease is characterized by a specific inability 
to metabolize galactose. The exact mechan- 
ism of the abnormality has been clarified 
only recently. Galactose is normally phos- 
phorylated to galactose-1-phosphate. A ga- 
lactokinase is responsible for this transfor- 
mation. Adenosinetriphosphate (ATP) is 
involved in the reaction and adenosine di- 
phosphate (ADP) is formed together with 
the galactose-1-phosphate. The latter is then 
incorporated into a nucleotide to form uri- 
dine diphosphogalactose. Phosphogalacto- 
uridyl transferase catalyzes this transfor- 
mation. The uridyl galactose is then in- 
verted into uridyl glucose and the latter is 
transformed into glucose-1-phosphate by 
combining with pyrophosphate. In the dis- 
ease galactokinase is normal and the first 
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step takes place without difficulty but the 
second step is blocked because of a congen- 
ital absence of the specific enzyme, phospho- 
galactouridyl transferase, and consequently, 
galactose-1-phosphate accumulates in the 
body fluids and tissues. Experiments in vi- 
tro indicate that galactose-1-phosphate is an 
inhibitor in the metabolism of various tis- 
sues; red blood cells, lens tissue, brain cell 
takes up less oxygen in the presence of small 
amount of galactose-1-phosphate and in vivo 
the injection of this substance produces con- 
vusions in the experimental animal. We have 
therefore in galactosemia a clear-cut model 
of a disease well known in its biochemical 
mechanism. The accumulation of a normal 
metabolite because of the absence of a spe- 
cific enzyme brings about a toxic picture in 
which mental function is impaired. To be 
sure the toxic action extends to tissues other 
than the brain. 

A second instance: Wilson disease or he- 
patolenticular degeneration. The clinical 
features are well known: slow progressive 
chorea athetosis with intellectual deteriora- 
tion and lack of emotional control varying 
in intensity from case to case. Pathologi- 
cally, there is lenticular degeneration, corti- 
cal involvement and liver cirrhosis. The 
metabolic abnormalities are quite complex 
but essentially the main feature is a defi- 
ciency in the copper metabolism. Blood cop- 
per content is remarkably constant in the 
normal varying less than 5 per cent from 
the normal 110 microgram per cent. In Wil- 
son’s disease the values are very low, from 20 
to 50 micrograms, while copper excretion in 
the urine is markedly increased from 100 to 
1000 times. (Normal 0-25 microgram, Wil- 
son 100-1000.) Copper is also increased in 
the tissue of the body: brain, liver, cornea, 
etc. Ninety per cent of copper in the blood 
is normally bound into a protein-enzyme: 
ceruloplasmin. The amount of copper thus 
bound is considerably decreased in Wilson’s 
disease and the corresponding unbound cop- 
per is increased. With these data on hand, 
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one may speculate on the relationship of the 
metabolic abnormality to the dysfunction of 
the brain. One hypothesis is that the defi- 
ciency of ceruloplasmin, an important oxi- 
dation enzyme, interferes with brain func- 
tion. Another more reasonable hypothesis 
is that the unbound copper leaks out into the 
tissue and interferes with oxidative enzymes 
thus producing lesions of the brain and liver. 
It is well known that in vitro a small amount 
of copper of the order of magnitude found in 
the brain of Wilson patients reduces oxygen 
uptake of brain preparation. At any event 
we have in Wilson’s disease another instance 
of a metabolic defect causing dysfunction of 
the brain. 

A third example may be seen in the condi- 
tions called cerebral lipidosis in which large 
amounts of certain lipids accumulate in the 
brain. There are many types of cerebral 
lipidosis and in all mental deterioration is 
the outstanding feature. I limit myself to 
mention the best known type: amaurotic 
idiocy or Tay Sachs disease. The clinical 
features are well known and the pathologic 
lesion first described by Sachs 75 years ago 
is essentially a swelling of the neurons with 
abundant deposit of a lipid substance. This 
lipid chemically is a ganglioside. It con- 
tains a fatty acid, sphingosine, a sugar and 
a special acidic substance; neuraminic or 
sialic acid exhibiting characteristic color re- 
actions. Ganglioside is present in much 
smaller amounts in the normal brain. The 
reason for its accumulation in the cells of 
Tay-Sachs disease is not understood but one 
may assume that there is a block in the me- 
tabolism of this lipid with resulting accu- 
mulation of the unmetabolized compound. 
Nothing is known however of the enzymes 
involved. We cannot therefore pinpoint the 
metabolic abnormality as we can in galacto- 
semia or in Wilson’s disease. On the other 
hand, the mechanism by which the meta- 
bolic abnormality produces brain dysfunc- 
tion is here very clear. Obviously the swol- 
len altered neurons are not able to function. 
There is a direct relationship between ac- 
cumulation of ganglioside and mental] deteri- 
oration. Incidentally, it may be of interest 
to note that in senile dementia, the content 
of ganglioside is increased. 

And, finally, a fourth instance: phenylpy- 
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ruvic idiocy. This is a disease characterized 
by mental] defect and urinary excretion of 
phenylpyruvic acid. The metabolic altera- 
tion is well known: phenylalanine, an essen- 
tial amino-acid present in all proteins, is 
broken down in the body through tyrosine, 
the first step being an hydroxylation of the 
benzene ring in the para position. This step 
is normally catalyzed by a specific enzyme, 
phenylalinase, the activity of which needs 
as cofactors DPN and nicotinamide. In the 
phenylpyruvic idiocy the specific enzyme is 
missing, the metabolic step is faulty and the 
unmetabolized phenylalanine accumulates in 
the body fluids; some phenylalanine is ex- 
creted as such in the urine but the greater 
part is deaminated and excreted as phenyl- 
pyruvic acid, phenyllactic acid and phenyl- 
acetic acid. The last, a toxic substance, is 
detoxicated in the liver and bound to gluta- 
mine to form phenylacetylglutamine. The 
biochemical alteration is thus clear but the 
relation of the biochemical error to the 
mental abnormality is not well understood. 
The hypothesis has been advanced that a 
toxic substance formed in the abnormal 
metabolism, possibly phenylacetic acid, in- 
terferes with the early normal development 
of the brain possibly through an inhibitory 
action upon myelin formation. 

In these four groups of disease, we have 
first a failure of the individual to manufac- 
ture an effective specific enzyme that nor- 
mally catalizes a specific step of metabolism, 
and, second, an interference with normal 
function of the brain by toxic substances 
originating in the abnormal metabolism. It 
is tempting to speculate that in other men- 
tal disease one may recognize similar mech- 
anisms, to cite for instance Huntington cho- 
rea, presenile dementias or even certain 
forms of schizophrenia, an idea that was 
cherished by Kraepelin over fifty years ago. 

The practical implications of these studies 
are obvious: galactosemia has been treated 
for many years by simply withdrawing milk 
and galactose from the diet of these children 
and favorable results have been obtained in 
phenylpyruvic idiocy by a diet deprived of 
phenylalanine. The missing enzyme could 
be theoretically restored to the organism in 
a manner similar to the administration of 
insulin to the diabetic. Recent reports of 
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beneficial effect of injection of cerulo plas- 
min in Wilson disease are of interest in this 
respect. 

Theoretical investigations and practical 
applications are thus closely interrelated in 
this biochemical study of mental diseases. 





DISCUSSION 


Certain Biochemical Aspects of Mental 
Deficiency 


HAROLD H. BERMAN, M.D. 


Dr. Jervis’ findings in the conditions which he 
has discussed opens up an avenue for much study 
and therapy. The four conditions he selected, al- 
though apparently unrelated, have one thing in 
common. They are all dependent on abnormal bio- 
chemical reactions. There may be a possibility 
that each causes oxygen deficiency in the brain. 
Likewise, all seem to be hereditary diseases. The 
metabolic disturbances in each of these conditions 
is entirely different; lipoid, mineral, carbohydrate 
and protein, but in each case there is an early de- 
terioration. 

Dr. Jervis discusses galactosemia and describes 
the outstanding symptoms as failure to gain weight, 
jaundice, hepatomegaly, albuminuria, galactosuria, 
lamellar cataracts, mental retardation. These symp- 
toms have been present in some patients described 
in literature and absent in others. Where they have 
been absent, the lactose had been removed from 
the diet early, usually before the 20th week of life. 
Thus, it would seem that the mental retardation is 
a result of the interference with the glucose sup- 
plied to the brain or a direct toxic effect of galac- 
tose on the brain. Reports indicate that cataracts 
have been removed from 8 to 21 cases; disappeared 
in three on a galactose-free diet; improved in two, 
remained unchanged in two and outcome unknown 
in one. Persistent jaundice over a varying length 
of time beginning in the neonatal period is a con- 
stant feature. Abnormal liver function tests are 
unusual. Ketonuria has never been demonstrated. 

In regard to phenylpyruvic oligophrenia, at Wil- 
lowbrook, we surveyed our entire population and 
found an incidence of only .27 per cent. We had 12 
such children. This figure is definitely lower than 
the .64 per cent reported as an average by Dr. Jer- 
vis. Our children were fair complexioned, blond 
hair, blue eyes even where the parents are darker 


in coloring. The retardation in all cases has been 
severe. Convulsions have been present and, al- 
though there may have been some clumsiness in 
the movement, there was no evidence of spasticity 
or athteosis. Recent reports indicate that this con- 
dition has been detected also in negroes. We have 
a large negro population but we did not find any 
children suffering from this condition. 

Of the four diseases taken up by Dr. Jervis, we 
have not encountered either galactosemia or hepa- 
tolenticular degeneration. Tay-Sachs disease is one 
of a large group of lipoid disturbances. The infan- 
tile form is accompanied by the typical cherry-red 
spot of the macula and has frequently been de- 
scribed as occurring in Jews, but, it is seen in non- 
Jews as well. The juvenile form starts usually at 
the age of 3 or 4 and runs a slower course than 
the infantile. It is identified with the name of Biel- 
schowski. The older juvenile form is identified 
with the name of Spielmeyer-Vogt. It usually starts 
at the age of 5 or 6. The adolescent form starts be- 
tween the ages of 15 and 25 and is termed Kufs’ 
form. 

The subject of biochemical processes in relation 
to disease, especially to mental deficiency, brings 
out many other interesting speculations. For in- 
stance, mongolism has long been a baffling condi- 
tion. It has been well described and the changes 
which do occur are well known. 

We congratulate Dr. Jervis on this excellent pa- 
per and hope that he and other biochemists will 
continue in their studies and come forth with a 
clue to the true etiology of retardation which we 
must look upon only as a symptom and not as a 
disease entity. We must direct our attention to 
the underlying and basic disease. As psychiatrists, 
we have a special responsibility in furthering the 
knowledge in the field of mental deficiency. Proper 
classification is the necessary first step. More and 
more, the large group known as Undifferentiated 
Mental Deficiency must be broken down into the 
special classifications which produce the condition. 
The approach must be made on a clinical level; bio- 
chemical, genetic, therapeutic and especially the 
preventative level. The presence of a determining 
gene does not necessarily mean the inevitable de- 
velopment of a disease. Environmental, chemical 
and other factors must play a part. <A break in the 
cycle of development at any point may bring about 
prevention or correction of the disease process. 


Director, Willowbrook State School 
Staten Island, New York 
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Practice of Electroshock Therapy 


WILLIAM L. HOLT, JR., M.D. 


Controlled medical application of man- 
made electric current in treating the sick 
dates from the last decade of the eighteenth 
century when static electric generators be- 
came available. The earliest American re- 
port I know of is that of Thaddeus Gale, 
M.D., who, in 1802 published in Troy, New 
York, a volume entitled, “‘Electricity or The- 
ory and Practice of Medical Electricity.” He 
reported successful treatment of cases of 
hysteria and gave details in three cases of 
madness successfully treated in the years 
1795 and 1796. I will quote from the last of 
three, a presumed schizophrenic reaction. 
The first of the three cases was a young 
married woman who, shortly after birth, ig- 
nored her baby and became fearful of her 
husband. The second case was a recurrent 
depressive state, and the third follows: 

“A young man hearing what I had done at Bos- 
ton’s pool the preceding summer (in the care of the 
second case reported) came to me and informed me 
that his father was crazy and asked if I could 
help him. I tound the father had been a well, 
strong man, that he had lost, by some deception, 
a considerable part of his financial interest in two 
farms he had recently bought, and that this chican- 
ery had produced this effect on his mind. His fam- 
ily had become much alarmed and were on the 
point of chaining him as he told them the devil said 
he must kill a daughter of his. The next day he 
was brought to me, sometimes in a wagon, some- 
times out of it, but they could not keep his cloth- 
ing upon him for he was very mad indeed. Assisted 
by some 20 people, I chained him and then charged 
the machine as high as I thought he could bear and 
live through. I passed the shock from the top of 
his head to his feet which almost knocked him to 
the floor. He was sullen after the shock but we 
were able to repeat the shock with less difficulty 
than I expected. I gave six or seven more. He 
then went home and was more composed in his 
mind the next day, but it was necessary to bring 
him again. I gave him a second electrification, after 
which his family took him home and it was not long 
before he had the right use of his mind and was 
composed and well.” 


A considerable portion of Dr. Gale’s book 
is devoted to a description of the machine 
and details are given for i®s construction. 
Of the machine he states, “I freely forego 
any consideration of self-interest in the case. 
This machine may be built with about $2 


cost and a little work.” The machine de- 
scribed was operated like a grindstone with 
a three-foot wheel turned by hand crank, 
evidently a static generator of considerable 
power. 

Little advance in this field occurred in the 
succeeding fourteen decades but on April 18, 
1938, Dr. Hugo Cerletti at the Psychiatric 
Clinic in Rome, applied aiternating current 
electricity through two large electrodes ap- 
plied at the frontal parietal region to a schiz- 
ophrenic male of 39 who had responded well 
to eight cardiazol seizures given in Decem- 
ber 1937 at a psychiatric hospital in Milan. 
Dr. Cerletti gave this man a shock of 80 
volts for 2/10ths of a second but failing to 
produce unconsciousness, soon gave a second 
shock of 110 volts for 2/10th seconds which 
was soon followed by the classic epileptic 
convulsion, After eleven applications he was 
discharged on June 17, 1938, in good condi- 
tion “well oriented, ideation and memory 
perfect, critical of his hallucinations and his 
persecution ideas which he plainly related to 
his disease. A year later, however, his wife 
reported that three months after his return 
home he resumed his jealous attitude and 
that during the night he would sometimes 
speak as though in answer to voices.” 

The ground work for electroconvulsive 
therapy had been laid by those who had 
shown therapeutic value of the convulsions 
produced by cardiazol, metrazol, insulin hy- 
poglycemia and camphor. The first reports 
on the latter method of the treatment of 
mania date from 1829. 


Indications 

The indications for the use of electrocon- 
vulsive therapy were quickly recognized to 
be the same as for metrazol or cardiazol 
therapy. This had been first used by Me- 
duna in the treatment of schizophrenic states 
in which it was shown to have considerable 
value. It was soon recognized, however, that 
this treatment was more effective in depres- 
sive conditions. The application of electro- 
convulsive therapy to anxiety states of neu- 
rotic type was generally disappointing. Many 
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conversion hysterical disorders responded 
promptly but obsessive compulsive neuroses 
rarely benefited after the organic amnesic 
state had cleared. For a time manic states 
were considered unresponsive to electrocon- 
vulsive therapy but eventually it was found 
that the frequency of treatment merely had 
to be markedly stepped up whereupon the 
manic had as good a prognosis with treat- 
ment as a depressive state. In some epileptic 
conditions, electroconvulsive therapy has a 
far better effcet upon emotional disturbances 
than does the natural occurring convulsion. 
In organic brain conditions in general, how- 
ever, electroconvulsive therapy is only of 
limited symptomatic value for management 
of such disturbing symptoms as severe de- 
pression, manic excitement, refusal of food 
and the therapy carries with it some risk of 
lasting memory disturbances and the risk 
occas.oned by a seizure in an aging cardio- 
vascular system. 


Contraindications 


When the risk of complications is serious 
compared to the benefits of treatment, elec- 
troshock is contraindicated. In practice, 
adequate clinical judgment and technical 
skill in treatment can make the risks of 
treatment minimal and make possible the 
treatment of nearly every patient for whom 
there is treatment indication. The most se- 
rious risk is that of death from cardiac ar- 
rest or coronary occlusion. The risk of car- 
diac arrest is great when the conducting 
system in the heart is diseased. The risk of 
coronary occlusion is great if anginal pain or 
previous episodes of coronary occlusion in- 
dicate severe disease of the coronary arte- 
ries. The risk of cardiac arrest can be min- 
imized with adequate pre-treatment atropine 
administration and by decreasing cardiac 
strain with succinylcholine chloride, the 
safest of the skeletal muscle paralyzing 
drugs. In the presence of severe coronary 
disease, a minimal amount of electric convul- 
sive therapy should be used, halting the 
therapy as soon as the further gains from 
additional treatment are small compared to 
the risk. The risk inherent in giving the 
sixth or seventh treatment is no less than 
in giving the first and possibly actually more 
hazardous. 
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A serious consequence of treatment is lung 
abscess. This usually occurs only when 
highly infected mucous plugs from the na- 
sal pharynx become lodged in the bronchi. 
Risk of this complication can be minimized 
by postponing treatment when there are 
signs of infection in the nasal pharynx. 
Trauma to bones and joints can be readily 
prevented by the use of succinylcholine chlo- 
ride. Extreme fear of treatment makes the 
procedure difficult. This symptom can usu- 
ally be controlled by giving a sedative hbe- 
fore treatment or the administration of anes- 
thesia before the patient enters the treat- 
ment room. Among the rare complications is 
the appearance of spontaneous seizures. This 
is ordinarily encountered only in patients 
who have received hundreds of treatments. 
The tendency of spontaneous seizures can 
be controlled with anticonvulsants. Electric 
convulsive therapy can be continued when 
the symptomatic indication is clear just as 
in other psychotic epileptics. Early appear- 
ance of marked signs of organic brain dis- 
order warrant stopping electric convulsive 
treatment until a careful neurologic evalua- 
tion can explain the occurrence; for when 
underlying brain pathology is then estab- 
lished, the proper course of treatment should 
be re-evaluated. Neurosyphilis, brain tumor 
or subdural hematoma are obviously not 
helped by electroconvulsive therapy. 


Results 


Depressive states show complete recovery 
with electroconvulsive therapy in about 80 
per cent. Early figures for manic depres- 
sive, manic states, were much lower but can 
be brought to the same high level. Involu- 
tional psychotic states do equally well. The 
results in schizophrenia are more question- 
able in that figures are under 30 per cent, 
if chronic patients are included. In some re- 
ports based on acute cases only, 75 per cent 
have shown improvement of varying de- 
grees. The results in psychoneurotic condi- 
tions are likewise highly variable, some 
workers having reported 100 per cent recov- 
eries. However, if chronic neurotic condi- 
tions are inclifded 50 per cent is more ac- 
curate. 





Albany, New York. 
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Electroconvulsive Therapy 


EMERICK FRIEDMAN, M.D. 


My contribution to this seminar is limited 
to the clinical aspects of electroconvulsive 
therapy, its production and preparatory 
measures. 


Pre-treatment Examination: 


Experience, texts, papers and personal 
communications have indicated the relative 
safety of ECT. There are very few abso- 
lute contraindications or complications de- 
spite the ever increasing legalistic atten- 
tion being paid to this therapy. Medically, 
there is always presented the urgent need 
for treatment as compared to the risks. We 
must assume that the need for treatment is 
definite and that it is to be done despite co- 
existent physical conditions because the 
mental condition is serious or threatening. 
The search for and evaluation of coexistent 
physical disease are reviewed so that ap- 
propriate measures may be instituted to 
avoid any complications or exacerbation of 
such disease. 


In the pre-treatment examination we must 
first look for any acute illness particularly 
of febrile nature: encephalitis, pneumonia, 
hepatitis, enteritis. Such conditions are re- 
garded as absolute contraindications until 
recovery is established by qualified consul- 
tants. In non-inflammatory disease of the 
central nervous system, electroencephalo- 
gram, X-ray and lumbar puncture studies 
need to be undertaken and the decision must 
be made as to what part the neurologic con- 
dition plays in the formation of mental 
symptoms. It is known that cases of mul- 
tiple sclerosis, pernicious anemia, brain tu- 
mor and general paresis have been mistaken 
and treated for acute hysterical, depressive 
or schizophrenic illnesses. In these _in- 
stances no damage was done albeit no good 
results, except in the lessening of marked 
depression, hallucinosis or excitation. How- 
ever, there are frequent cases of severe, dis- 
turbed agitation or depression, which may 
result in prolonged disability cr suicidal at- 
tempts, following or associated with throm- 
botic cerebral vascular arteriosclerosis. At 
times a differential diagnosis between this 


condition and neoplastic invasion cannot be 
made and the acuteness of the mental symp- 
toms may far outshadow the neurologic pic- 
ture. In the latter instance, ECT has been 
given and again no neurologic damage done. 
Whenever possible, the etiology of the hemi- 
plegia should be investigated and if the con- 
dition is definitely thrombotic in origin and 
quiescent, no progress in neurologic signs 
and symptoms being noted, it is possible to 
treat the mental condition and expect good 
results. The main features to be ruled out 
are potential central nervous system hemor- 
rhage and neoplastic cystic dispersion which 
require repeated examinations and compre- 
hensive observation. 


If the history reveals any data that may 
lead to a suspicion of coronary disease, I feel 
that cardiological survey is required and the 
decision to treat made by both the psychia- 
trist and the cardiologist. There are times 
when opinions may differ because it is known 
that patients with known coronary diseases 
have been treated without ill effect and that 
apparently healthy patients have suffered 
cardiac death (but rarely) in the course of 
treatments (q.v. Impastato). It is usually 
agreed to withhold treatment when the cor- 
onary condition is active or progressing 
poorly. Cardiac pain as such is not enough 
to contraindicate treatment. In the pres- 
ence of this disease special individualistic 
precautionary measures are necessary, e.g., 
the use of vasodilators, anticoagulants, suc- 
cinylcholine under the supervision of the 
cardiologist. If there is marked agitation 
and suicidal threat with all the attendant 
symptoms in a coronary patient it is believed 
that the risk of fatality is much greater 
without treatment. All physical organic 
facts must be discussed openly between the 
treating physicians and the family, as well 
as the possible risks and precautionary meas- 
ures. Even the urgent need to treat may 
have to be revised if any complication oc- 
curs in the process of the treatment itself. 
Precautionary preparatory and emergency 
measures are noted elsewhere in this semi- 
nar. 








100 DISEASES OF THE NERVOUS SYSTEM JULY 


Vascular hypertension must be looked for 
and studied. It should be developed what 
part it plays in the total picture. Persistence 
of high levels and unusual fluctuations of 
blood pressure should be studied by the in- 
ternist. Whereas hypertension, with or 
without cholesterolemia and with or with- 
out overt evidence of arteriosclerosis, is not 
a contraindication for treatment, the find- 
ing or knowledge of such a condition must 
be made clear to the family and the implica- 
tions in therapy. The blood pressure is al- 
ways to be noted before and after treat- 
ments. If it remains fairly stable—within 
20-30 mm. sysiolic and diestolic if the pa- 
tient is hypertensive, or within 10-20 mm. if 
the patient is hypotensive, both before and 
after treatment and from one treatment to 
the next, I believe that treatment may pro- 
ceed without hazard. On the other hand, if 
a marked rise or fall in blood pressure oc- 
curs outside of the blood pressure ranges 
designated I believe some possibly severe 
vascular reaction is imminent and further 
medical investigation is indicated. By this 
I do not refer specifically to a rare adrenal 
tumor or thyroid crisis, but to some impend- 
ing decompensation or loss of integrity of 
the vsacular channels, or some extraordi- 
narily sensitive reaction of the carotid sinus 
mechanism. 

It may be noted briefly that the general 
use of tranquilizer drugs has complicated 
the therapeutic picture. There are many 
cases that require ECT after a trial with 
these drugs. The onset of secondary depres- 
sion in their use may make ECT an urgent 
necessity. Tranquilizers may have been em- 
ployed in the treatment of hypertension and 
the treatment may be complicated by un- 
toward blood pressure changes. Exact dos- 
ages of such drugs should be known before 
treatment, and, unless the hypertension is 
too marked without these drugs, their use 
should be discontinued. The same may be 
stated for other cases in which tranquilizers 
have been used before ECT to control anx- 
iety and agitation. 

The need for X-ray and other studies of 
the thorax is a moot question in the am- 
bulatory patient, perhaps more desirable in 
the hospitalized patient. Such X-rays, of 
course, should be taken if there has been 


any question of cardiopulmonary symptoms, 
particularly any suspicion of aortic aneu- 
rysm, which is regarded as an absolute con- 
traindication, 


Symptoms of any acute infectious pul- 
monary process—even without fever—calls 
for X-ray examination. The presence of 
such a process should delay or interrupt 
treatment. Similarly, upper respiratory in- 
fection with productive cough should cause 
a delay or interruption of treatments for at 
least a few days until antibiotics and ex- 
pectorants have had their effect. Pulmonary 
tuberculosis is not considered an absolute 
contraindication and patients with varying 
degrees of activity in the pulmonary proc- 
ess have been successfully treated. How- 
ever, the ECT should be done or continued 
under the advisement of the chest physician. 

It should be pointed out that acute attacks 
of psychiatric symptoms may be accompa- 
nied by febrile and pulmonary findings; the 
patient may be too uncooperative for ade- 
quate examination. Treatment may be man- 
datory lest the intensity of the psychiatric 
symptoms result in fatality. Suitable prep- 
aration together with parenteral fluids, sed- 
atives and antibiotics have prevented pul- 
monary complications in the beneficial ef- 
fects derived from ECT in these acute cases. 


Pre-treatment investigation and special 
examinations of the gastro-intestinal tract 
may be necessary in certain instances. Emo- 
tional tensions existing over a long period 
before treatment may give rise to at least 
the developing of a peptic ulcer, and, in rare 
instances, perforation may occur in the 
course of ECT. Unusual gastro-intestinal 
symptoms are noted in the course of many 
depressions, and, conversely, many cases 
of intra-abdominal neoplastic lesions are ac- 
companied by depression. It is specifically 
unknown then when to undertake extensive 
examination of the abdominal organs, before 
or during treatment. When abdominal pain 
or spasm are a prominent part of the emo- 
tional picture and do not improve quickly 
in the course of treatments, it would be well 
to turn to a consultant. The use of tran- 
quilizers (and some of the newer non-bar- 
biturate sedatives) has resulted in gastro- 
intestinal symptoms that resemble those of 











ee ee 











1957 


peptic ulcer and exacerbations of existing 
peptic ulcer have been found. 

When treatments are given in conjunc- 
tion with these drugs, nausea and emesis 
can be expected more frequently. Again, it 
is believed that discontinuance of tranquil- 
izers and the non-barbiturate sedatives dur- 
ing active ECT would greatly simplify the 
whole treatment and avoid numerous side 
effects. 

Investigation of the skeletal system be- 
fore treatment is begun, may be undertaken 
chiefly for medico-legal purposes and in some 
instances has seemed to be compulsory. How- 
ever, such a routine does not now appear to 
be necessary because of modern techniques 
and the use of succinylcholine. In some in- 
stances, the possible mechanical hazards to 
the skeletal system should be appraised be- 
fore treatment. History or evidence of os- 
teoarthritis, pathologic fractures, congenital 
or recurrent subluxations, osteoporosis, re- 
cent injury to the skeletal would call for X- 
ray studies and/or orthopedic advice. If any 
pathologic changes are noted in the skeletal 
system, and this applies to pathology or sus- 
picion of pathology in any of the systems, 
conference with the patient’s family is man- 
datory as to the relation between these find- 
ings, the possible risks of treatment and the 
type of treatment that is proposed in view 
of the particular condition. 

Finally, nutritional depletion and dehydra- 
tion may require special provisions. If pos- 
sible, treatments may be started along with 
parenteral fluids and nutrition. Otherwise, 
such fluids, nutrition and transfusions may 
precede treatment. 


Electro-convulsive Treatment Procedures: 


Preparation of the patient should be both 
emotional and physical. The latter is usu- 
ally simple if the physical condition has been 
found adequate. If treatment is done only 
in the morning, it is better if it is done on an 
empty stomach. There are some occasions 
when patients are nauseated after the treat- 
ment and coffee or other fluids taken up to 
an hour before treatment has been helpful 
together with immediate feeding after treat- 
ment. At times, in ambulatory cases, the 
families have been instructed to bring light 
food and a thermos to feed the patient im- 


FRIEDMAN — ELECTROCONVULSIVE THERAPY 


101 


mediately upon arousal. If this does not 
help complaints of nausea, then one to two 
tablets of Dramamine may be taken an hour 
before treatment. The routine use of atro- 
pine, 1/50 gr. subcutaneously, one-half hour 
before and 1/100 gr. IV with the pre-treat- 
ment anesthesia has been most useful. At 
times we must watch patients who are apt to 
drink large quantities of water prior to 
treatment. The bladder should be empty 
and patients may have to be reminded be- 
cause of their confusion or depression. Un- 
less there has been bowel incontinence in the 
treatment, no specific preparation is neces- 
sary for this situation. If such does occur, 
a cathartic at night is necessary, and, if this 
is not enough, an enema an hour or so before 
treatment is recommended, plus some Kao- 
pectate the night before. Ordinarily it is 
necessary only to loosen the collar and 
sleeves of the clothing and only in excep- 
tional cases has it been required to loosen 
girdles, foundation garments or to remove 
any but the large hair decorations. Loose 
dentures or bridgework are removed; chew- 
ing gum should be looked for and removed. 

Pre-treatment measures should include se- 
dation the night before and the morning of 
treatment if there is insomnia or nightmare. 
Almost any of the barbiturates may be em- 
ployed without ill effect on the subsequent 
treatment. A long-acting type of compound 
is preferable (Carbital or Hyptrol) at first 
where insomnia is very pressing. After 
treatments are becoming effective, shorter- 
acting barbiturates are substituted (Buti- 
sol), or the older non-barbiturates (Chloral 
or Carbromal). 

In some instances of agitated depression, 
Desbutal or Dexamyl is given in the morn- 
ing. If the therapist combines the use of 
tranquilizers in cases of agitation he must be 
prepared for a number of complicated post 
treatment reactions not familiar to the now 
“old fashioned” ECT procedures. For ex- 
ample, sudden hypotension, various arrhyth- 
mias, prolonged vertigo, prolonged or inten- 
sified depression, feelings of unreality, re- 
peated “blacking out” sensations are notable 
disturbances in the course of such combined 
therapy. In my own experience, the chief use- 
fulness of combined tranquilizer in ECT has 
been in cases of manic or schizophrenic ex- 
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citement. In both these instances, the treat- 
ment procedure has been much smoother 
when parenteral promazines or reserpine is 
given after ECT—in which cases, and only 
in these, does there seem to be a potentiating 
effect. These are personal experiences and 
require verification. 

In view of developments in treatment 
procedures, it is no longer necessary to use 
special beds for ECT, and, in most instances, 
no special types of holding or restraining 
measures are required. In most instances, 
treatment is preceded by intravenous anes- 
thesia (Pentothal, Amytal, Surital, Pento- 
barbital). Although some men will give suc- 
cinylcholine preparations without anesthe- 
sia, I believe most therapists give them to- 
gether. Atropine sulphate 1/100 gr. or more 
can be given subcutaneously before treat- 
ment and/or with the anesthesia. Most work- 
ers have determined dosages of both anes- 
thesia and succinylcholine, according to their 
experiences and the desired type of convul- 
sive reactions, and I hesitate to discuss even 
so-called average doses, The range may be 
from 5-50 mg. or even higher of succinyl- 
choline and 3-15 gr. of Pentothal, or the 
equivalent. 

The place where treatments are adminis- 
tered should be given careful consideration. 
The set-up should be as private as possible 
for the patient; certainly, a patient should 
not see or hear other patients being treated 
or showing post-treatment restlessness (pa- 
tients should not hear the staff talking about 
any difficulty). The practice of treating in 
one location and then moving the patient, 
may be confusing and disturbing. The post- 
treatment amnesia may not always be con- 
sistent or complete and much recollection of 
the pre-and post-treatment conditions—such 
as finding oneself in a row of beds contigu- 
ous to restless or snoring patients—may be 
associated with intense fears. Whenever 
possible, relatives or familiar persons should 
be nearby so they can be summoned to sit 
near the patient as soon as possible after 
awakening. When this is not possible, as in 
hospital treatment, nurses and attendants 
should be near the bed, talking calmly and 
offering reassurance to each patient. The 
entire treatment personnel should be calm 
and pleasant throughout the whole proce- 
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dure; everything in the environment should 
present a routine picture and questions or 
criticisms should be avoided. Disturbed, 
agitated or very fearful patients should be 
treated separately—individually—until such 
time as they become accustomed or tract- 
able. 

In the electrical part of ECT, I realize that 
individual preference of apparatus will de- 
pend upon one’s experience and confidence 
in a given type of technique. Briefly, there 
are available two types of apparatus. One 
delivers AC and the other a wave form of 
DC, to the brain of the patient. Experi- 
mentally, practically any type of current ap- 
plied almost anywhere to the scalp will pro- 
duce a convulsive reaction, i.e., if the current 
passage is intense enough. Reflectively, Wil- 
cox and I, as well as others, have shown this 
to be true: we used, for example, single con- 
denser discharges applied to different skull 
areas and different combinations of wave 
and AC forms. We described the use of a 
large indifferent electrode on the back with 
a stimulating electrode on the scalp. Many 
workers have used electrode placements as 
done in animal work: nasal, oral, auricular 
leads, and, in all, partial or total convulsive 
patterns resulted. The traditional place- 
ment of electrodes bitemporally or biparie- 
tally was more or less convenient albeit ar- 
bitrary and not as efficient for threshold 
convulsive reactions as the temple-vertex 
placement, 


A. C. Apparatus: 


All machines now deliver a relatively safe 
quantitative range of electricity to the pa- 
tient. This safety factor may be understood 
as being controlled to some extent by the 
tissue resistance and to some extent by the 
physical characteristics of the apparatus. 
For example, the fuse in the machine will 
blow at a current level of 2,000 milliamps or 
even less, Explicit and simple dial settings 
are found in most AC machines, and the 
quantity of current as well as the duration 
of current to be delivered are pre-set and 
then delivered by a treatment button. The 
machine itself is usually constructed so as to 
transmit AC current within safe limits. The 
timing device is usually a magnetic or elec- 
tronic relay or a spring-controlled mecha- 
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nism. The AC machines depend upon a com- 
paratively larger or supramaximal or supra- 
threshold dose given for a shorter duration 
of time: 


JOO Ma Al OLY SECS: cc.ciciccccscsccseseees 100 ma. secs. 
BU ORS SOCSS oscdsesscsecccssaccveres 150 ma. secs. 

(OO MOAT At OD] SECB) seciciisscccscescecevees 150 ma. secs. 
LOOO ma. Al 0:2 SOECS.. ...66.66605.000 080800000 200 ma. secs. 


There is high initial skin resistance last- 
ing less than 0.1 second at the very begin- 
ning of the current application but this tech- 
nicality is too completeto discuss here. Some 
AC machines have provision for a slow rise 
—glissando effect—in which the current will 
raise from zero to 500-1000 ma. in a space 
of about 0.5 seconds. In most instances the 
machine is pre-set to deliver either or both 
the glissando and the amount of current for 
the predetermined time by means of a push- 
button. In some machines, the skin resist- 
ance is measured beforehand to ascertain if 
proper electrode contact is made. A suitable 
mouth gag is placed and, at the push of the 
button, a sudden clonic-tonic-clonic convul- 
sive reaction results, lasting from 45 to 60 
or 75 seconds. There may be jack-knifing, 
an outcry and the muscular movements may 
appear violent. Respiration, stertorous at 
first, is resumed in a few seconds after mus- 
cle movements cease. At times, there may 
be apnea, with or without cyanosis, for an- 
other 30 to 60 seconds. If this lasts longer 
then artificial respiration and other emer- 
gency measures are required. The use of suc- 
cinylcholine has modified this convulsive 
pattern so that there is only facial twitch- 
ing, instead of trunk and limb movements 
followed by apnea, which usually requires 
forced administration of oxygen by anesthe- 
siologic techniques. ECT  succinylcholine 
techniques, which have become almost a ne- 
cessity from the personal as well as the le- 
gal standpoints, require supervised experi- 
ence, Briefly, we have two methods of proce- 
dure: in one, enough succinylcholine is given 
intravenously (30-40 mg.—average) to pro- 
duce complete motor paralysis (except ocu- 
lo-facial). Oxygen is given under positive 
pressure either before or after the applica- 
tion of the current in quantity sufficient to 
prevent cyanosis. When it is given after the 
ECT, it is maintained only until natural res- 
piration is resumed. Special mouth gags 
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are used with suitable orifices for insertion 
of airways and suction. The gags must be 
readily removable so that tracheal intuba- 
tion may be done in an emergency. In the 
other curarizing procedure, originally de- 
scribed by Impastato, about 5-10 mg. of suc- 
cinylcholine is given, usually without anes- 
thetic. In ten seconds or less a “petit mal” 
dose of current is given, just enough to cause 
a State of altered consciousness (about 100- 
200 ma. of AC current for 0.1-0.2 seconds). 
Then, in ten seconds, the convulsive dose is 
administered. Usually, oxygen is not nec- 
essary but at times there may be enough 
restlessness afterward to require at least a 
small dose of IV anesthetic. There may oc- 
cur a subsequent fear of treatment because 
of a recall of choking or immobilizing ex- 
periences, 


D.C., Unidirectional Apparatus: 


The DC-Unidirectional Machines (best 
typified by the Reiter Electrostimulator) are 
designed to deliver various pulsating wave 
forms, now of complex nature, with the in- 
tensity and duration of current manipulated 
by the physician. It is constructed to pro- 
vide interrupted and modified types of recti- 
fied current by means of electronic and cam 
devices. A time indicator adds up total du-. 
ration of treatment. There are several dials 
to regulate settings. One setting is for Type 
of Current designated by numbers which re- 
fer to degrees of clonicity induced. The most 
clonic current, the one used for induction of 
ECT, could be grossly described as bursts or 
groups of one to two millisecond spike waves 
recurring at 0.1 second. The degree of clo- 
nicity decreases through five stages (usu- 
ally) up to a tetanizing type of current in 
which the groups of spike waves are closer 
spaced and are of longer duration. Further 
controls of modulation and of internal spac- 
ings of the unidirectional wave patterns are 
provided as additions or refinements for 
post-convulsive and non-convulsive thera- 
pies. The timer measures the duration of 
treatment and the range of current as shown 
on the indicating milliammeter from 0-80 
milliamps. It is known that spikes or sharp 
peaks of current are somewhat higher but 
of such brief duration they cannot be meas- 
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ured by the meter. The average dosage range 
may be listed: 


20 ma. at 3.0-4.0 secs.—60- 80 ma. secs. 
80 ma. at 0.5-2.0 secs.—40-160 ma. secs. 


The treatment itself, after the same pre- 
liminary preparation as for AC treatment, 
is usually given as follows: the electrodes 
are placed, the machine having been warmed 
up for a few minutes, the type of current set 
at the most clonic (#5), the Modulation 
turned to mid-way and the Ratio set at G.M. 
The current intensity is raised while on the 
‘Sampler’ to register about 5-10 ma. The 
switch is turned to ‘Treat’ and the intensity 
raised to 60-80 ma. in one to two seconds 
until the initial general clonic movements 
become tonic. At this point, the machine 
may be turned off and the convulsive reac- 
tion will continue. If not, the procedure is 
repeated using longer time and/or higher 
amperage. The intensity of the current de- 
livered may be raised rapidly by hand and 
to such a level that the ensuing convulsive 
reaction may he entirely equivalent to that 
obtained with AC machines—with the dif- 
ference that in most instances the total du- 
ration rarely exceeds 45 seconds. In general, 
respiration is restored in less than 60 sec- 
onds. Theoretically, one convulsion may be 
considered the same as another. But, as it 
has been noted even in idiopathic epilepsies 
—which we are repeatedly comparing with 
ECT reactions—there are many different 
phases and combinations of psychomotor 
phenomena, And so it is with unidirection- 
ally stimulated reactions: by having the en- 
tire process up to the convulsive threshold, 
under the immediate control of the thera- 
pist, the pre-convulsive phenomena and the 
partial convulsive phases may readily be in- 
vestigated. It is possible to better control 
even the convulsive motor pattern by short- 
ening the total convulsive time and modify- 
ing the clonic-tonic-clonic pattern to one of 
almost an entirely tonic response. The field 
for research in localized stimulation and 
convulsions has been broadened by the use 
of unidirectional apparatus. For example, 
it has been found that if the induction period 
is lengthened and the intensity of current 
raised more gradually so that it takes ten 
to fifteen seconds to raise the current from 
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0. to 60-80 ma., the duration of the auto- 
matic convulsive reaction per se will be 
shortened to fifteen to twenty seconds, or 
less. Then, too, if the current is maintained 
at about 20 ma. even after the automatic 
convulsive reaction has set in, the automatic 
motor pattern will be entirely of tonic type 
and respiration will be resumed or forced 
immediately at cessation of the current. 


Modification of ECT: 


Several other modifications have been re- 
ported as useful for certain purposes, The 
original placement of electrodes in unidirec- 
tional work was unilateral temple-vertex 
placement, which would frequently result in 
Jacksonian or monoplegic responses. Im- 
pastato carried the procedure further by 
unilateral focal placement of electrodes over 
the motor strip on one side, with the elec- 
trodes about 5 cm. apart. The handling of 
the apparatus is the same as for standard 
convulsive induction but the intensity and 
duration of current induction are usually 
less. The motor response in the focal treat- 
ment consists of a brief hemiplegic clonus- 
tonus which occasionally spreads to the 
other side. The treatment may be repeated 
on the other side almost immediately if there 
was no spread. Specific usefulness of this 
mode of therapy seemed to be in cases of 
fracture of the limbs or other instances of 
physical defect wherein a definitely gentler 
type of treatment is required and the af- 
fected side may be spared. The total num- 
ber of treatments is greater for the same 
therapeutic effect. 

The unipolar method of inducing convul- 
sive reactions, devised by Epstein, was also 
made possible by unidirectional apparatus. 
In this mode of treatment, an indifferent 
electrode is placed on the arm and a stimu- 
lating electrode is placed on the scalp, usu- 
ally over the temple. The preliminary fea- 
tures and the mechanical handling of the 
apparatus are the same as for the other uni- 
directional convulsive methods. The dura- 
tion of the induction here too may be car- 
ried over a period of ten to fifteen seconds, 
and the tonic convulsive reaction will also be 
quite brief, lasting fifteen to twenty seconds. 
After the convulsive reaction, the therapist 
may then proceed to other routines of selec- 
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tive electro-stimulation. The three modes of 
induction of ECT last described give rise to 
convulsive reactions of such relative mild- 
ness and brief duration that many workers 
feel it unnecessary to complicate the process 
by the addition of succinylcholine. 


Electronarcosis: 


Electronarcosis therapy is considered to 
be a more involved if not a more drastic 
procedure. Briefly electronarcosis is a pro- 
longed state of induced decorticate flexor- 
rigidity succeeding an induced grand mal re- 
action. The preliminary considerations are 
the same as for ECT, but for the treatment 
itself it is necessary to have an anesthesio- 
logic setup so that O., CO, and suction may 
be administered. There is electronarcosis 
apparatus particularly designated for this 
purpose but it is possible with a certain 
amount of experience to conduct the proce- 
dure with the standard AC or DC machine. 
Starting with the AC type of apparatus— 
which must have glissando or manual con- 
trols for intensity—a convulsive reaction is 
induced (usually 150-200 ma. over one to 
two seconds). The current intensity is then 
lowered gradually so that the patient is kept 
in a state of modified flexor or myoclonic ri- 
gidity and barely to the point in which he 
can still breathe. The current intensity 
must be constantly observed in relation to 
the patient. If the breathing is impeded, 
the current may have to be lowered momen- 
tarily—the electrodes moved one to two cm. 
anteriorly or posteriorly—and then again 
elevated; the presence of deep or prolonged 
cyanosis requires clearing and suction of the 
oropharyngeal mucus, placing of airway and 
administration of O, and CO,. In many in- 
stances, the treatment is done with airway 
and suction tubes inserted and O.-CO, given 
immediately upon cessation of the convul- 
sive reaction. The treatment is kept up for 
about five to ten minutes or longer, depend- 
ing upon the patient’s condition and the pre- 
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determined estimate of therapy. It is to be 
noted that this type of treatment is more 
strenuous, more strain being placed on the 
cardiovascular and neuromuscular, and pos- 
sibly on the adrenocortical systems. One 
may use IV anesthetic and succinylcholine 
in the induction of the electronarcosis to 
lessen the initial muscular force. However, 
the effects of anesthetic and succinylcholine 
are spent in about two minutes or less of 
treatment so that if muscular exertion is to 
be avoided during this therapy, these drugs 
will have to be given in repeated doses or a 
larger amount given slowly by venoclysis 
throughout the procedure. Post-treatment 
overactivity is occasionally noted, and, de- 
pending upon whether this feature is of ab- 
reactive type, anesthetic is given or withheld. 

Electronarcosis administered by DC ap- 
paratus follows the same general pattern. A 
convulsive reaction is induced by manual 
controls with current intensity raised from 
0-80 ma. in one to two seconds. At the on- 
set of the tonic or extensor convulsion, the 
current is lowered to about 20-50 ma., thus 
maintaining the tonic rigidity. In forty-five 
to sixty seconds, the current is lowered 
slowly until the patient begins to breathe 
(from 5-10 ma.). A flexor or myoclonic ri- 
gidity is then noted. Ordinarily no airway, 
O., or suction is required and the oral secre- 
tions may be repeatedly wiped off. For ad- 
ditional refinements of procedure, and for 
ease of continued administration, the D.C. 
(Reiter) apparatus has settings for contin- 
ued post-convulsive tonic stimulation and 
for forced respiratory stimulation. As in- 
timated before, observation and sklil after 
supervised experience in the techniques are 
required for safe administration. The pa- 
tient must be observed for excessive blood 
pressure changes and dangerous responses 
in the autonomic nervous system during and 
after each treatment. 
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Electrosleep Therapy in Psychoses 


CHARLES BUCKMAN, M.D., IRVING PINSLEY, M.D., and 
MAURICE FENICHEL, M.D. 


In the field of psychiatric therapy, “elec- 
tro-sleep” has produced satisfactory results 
in many cases which had been given up-as 
“treatment failures” and “hard core” types. 

Although the value of electroshock treat- 
ment has been adequately established it is 
well known that insulin treatment has been 
used in instances where electroshock failed. 
Insulin therapy has many disadvantages. It 
is costly and requires considerable skill in 
adm.nistering and trained personnel in or- 
der to avoid the many recurring hazards, 
not the least being irreversible or protracted 
coma. Other treatments for hard core cases 
such as electro-narcosis require minute care, 
special apparatus, and trained personnel. 
The so-called “regressive technics” cause 
many undes.rable side effects—confusion, 
marked regression and incontinence all of 
which make the patient difficult to manage. 
In contrast to these forms of therapy, “elec- 
tro-sleep” may be given with less difficulty 
and with fewer undesirable side effects. 


Studies by Alexander,’ Banay,**Banay and 
Wilcox,’ Epstein and Campden-Main,°® have 
described the advantages of prolonged uni- 
directional current electro-cerebral stimula- 
tion. Banay, first, applied the term “electro- 
sleep” because of the similarity of this pro- 
cedure to a deep sleep narcosis treatment 
produced by sedation and because the term 
is pleasanter in discussing the treatment 
with the patient and relatives. Although 
these methods have shown excellent clinical 
results they have not been generally adopted 
because of difficulty of application. The 
electro-sleep methods described in this paper 
have not only given excellent results in many 
long-standing, regressed cases but have also 
been easy to apply. The procedure is simple 
and safe enough “to be used in private prac- 
tice, or for ambulatory patients” (Pinsley). 

The clinical material used for this research 
was selected from the chronic and disturbed 
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services. They were cases that had not 
responded to other forms of somatic and 
chemical therapy, including tranquilizers, 
EST, combined insulin and electroshock, and 
even psycho-surgery. 


Two methods of procedure were chosen: 


1. Grand mal electro-sleep for cases with depres- 
sion, withdrawal, lack of drive, and underac- 
tivity. 

2. Pentothal electro-sleep for cases with psycho- 
motor agitation, anxiety, tension, overactivity, 
aggressive and disturbed behavior. 


Grand Mal Electro-sleep 


Grand mal electro-sleep treatment is gen- 
erally initiated with a typical grand mal seiz- 
ure and is followed by prolonged stimulation 
in very much the same manner as Pentothal 
electro-sleep (described below). The grand 
mal is induced by using the bi-temporal 
placement of the electrodes which has been 
arbitrarily labeled “Area 2.” The term “Area 
1” is applied to the top area on the forehead 
(more accurately it would be directly above 
the outer edge of the eyebrows at the nor- 
mal hairline) along the frontal temporal 
border. This is considered “the safe area” 
as the patient seems to tolerate in this area 
the greatest amount of stimulation with the 
least respiratory interference. The elec- 
trodes are applied bi-temporally for the ini- 
tial phase of grand mal and then slowly 
moved up into Area 1 (sliding along the 
skin) during the grand mal seizure period. 
In the past, this stimulation was continued 
bi-temporally. Recently it has been found 
that the monopolar method gives greater 
depth of stimulation with less current appli- 
cation and is, therefore, easier and safer to 
control. It should be further noted, how- 
ever, that the optimum area for monopolar 
stimulation is in the inferior nuchal line 
spreading outward from the inion area, The 
deep prolonged stimulation for the grand 
mal electro-sleep is carried on after the seiz- 
ure in precisely the same manner as Pento- 
thal electro-sleep. 
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Pentothal Electro-sleep 

Pentothal electro-sleep is induced by an 
intravenous injection of sodium pentothal 
(in five per cent solution) measuring the 
required dosage accurately and using the 
technic described by Impastato.’?'! The 
mono-polar technic of Epstein*® is generally 
used. One electrode—bracelet shaped—is 
applied to the right wrist or forearm and the 
other “‘handle” type, is applied to the various 
parts of the head. The handle type elec- 
trode is applied to the lowest head area, 
just anterior to the ear, since this is the 
area which tolerates the maximum amount 
of mono-polar current. The head electrode 
is gradually raised toward the vertex while 
the current is reduced in intensity. This 
leads to a so-called “ladder” technic with 
the electrodes gradually being shifted from 
side to side and raised higher and higher 
toward the vertex. 

Since electrical stimulation tends to 
awaken the patient from the Pentothal sleep, 
large amounts of electrical current are used 
at the beginning—six or eight m.a.—in or- 
der to establish a deep electro sleep to re- 
place the initial Pentothal anesthesia. This 
larger amount of current used during the 
first minute or two of treatment is reduced 
to about three to five m.a., or less as the 
treatment continues. This non-convulsive 
treatment may be given for six to ten min- 
utes, depending on the depth of the electro- 
sleep induced by the initial high current 
dose. The patient can be kept in deep electro- 
sleep as long as necessary if the treatment 
current is at a high enough level during the 
latter part of the treatment. 

For patients in poor physical condition, 
additional Pentothal, beyond the exact 
amount required for anesthesia, is used and 
the stimulation is carried at a very low level 
in order to avoid awakening. Such treat- 
ment puts little strain on the body. It is 
useful in the initial treatment to determine 
the response of the patient. In some pa- 
tients marked restlessness often develops. 
When this occurs the treatment may be ter- 
minated on the Reiter machine by gradually 
bringing the patient out of the sleep using 
position No. 1 current. 

In some instances with apparent deep anx- 
iety, Pentothal electro-sleep was indicated 
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for its soothing effect; although the anxiety 
was relieved the patient developed a deep de- 
pression accompanied by withdrawal and 
mutism. A change to the grand mal electro- 
sleep led to some improvement, Conversely, 
in cases where the grand mal electro-sleep 
was indicated and improvement was not 
forthcoming, Pentothal electro-sleep technic 
was helpful. It was concluded that the re- 
sponse of the patient to treatment was the 
criterion in the choice of type of treatment. 
At times it was also necessary to adjust the 
treatment intensity to the needs of the pa- 
tient to avoid gross side effects such as con- 
fusion and excitement. 

It has been found desirable to give 1.2 mg. 
(gr. 1/50), atrophine sulphate I.M. approxi- 
mately one half hour before the treatment 
in order to reduce bronchial secretions. Anec- 
tine has recently come to be used according 
to the Impastato method to minimize the ef- 
fect of the convulsive seizure. Ten milli- 
grams I.V. Anectine is administered and 
shortly thereafter a petit mal, followed by 
a slowly induced grand mal is provoked. The 
seizure is thus established when the Anec- 
tine has reached its maximum effect. To 
test the sensitivity of the patient to the 
drug, an initial dosage of five milligrams is 
used in the first treatment and if there had 
been no untoward effects, the average dose 
of 10 milligrams is given in subsequent treat- 
ments. Although no true emergencies arose 
during our course of therapy, it is advisable 
to have available the usual emergency tray. 
Some disturbances in the pulse rate, both 
tachycardia (up to 170 per minute) and 
bradycardia have occurred, probably due to 
the irritability of the vagal center. A quick 
shift of the electrodes to Area 1 restored the 
pulse rate to normal level. 


Electro-sleep treatment has not been con- 
tra-indicated in cases with severe cardio- 
circulatory disturbances (hypertension, aor- 
tic aneurysm, auricular fibrillation). How- 
ever, an EKG is advisable as a routine pre- 
treatment test. No serious variations in sys- 
tolic or diastolic blood pressure readings 
have been noticed during the treatment. 


Results 


The patients were given treatment twice 
a week (5-10 minute duration) for an aver- 
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age of 20 treatments, some receiving as lit- 
tle as nine treatments and others as many 
as 40. The patients were divided into two 
groups. Group No. 1 included patients who 
did not show immediate or adequate re- 
sponse to other therapies. They were started 
on electro-sleep treatment. Group No. 2 in- 
cluded patients of chronic type with a long 
standing course of illness, the ‘hard core” 
cases described in the literature. 

The first group (38 patients) began treat- 
ment in November 1955. In this group 18 
patients (47% ) were released from the hos- 
pital at the end of therapy. Two were trans- 
ferred as improved and 19 are still under 
hospital care, showing, however, varying de- 
grees of better hospital adjustment. 

In Group 2 treatment began in January 
1956 and to date a total of 68 patients were 
completely treated. Of these, 10 were re- 
leased, 24 showed fair to good improvement 
in hospital adjustment, and 24 were unim- 
proved. 

A total of 106 cases were treated alto- 
gether of which 26.4% were released from 
the hospital. 


Summary and Conclusions 


We have found the electro-sleep treatment 
valuable in a large percentage of cases not 
responsive to other known therapies. Many 
of these patients have returned to the 
community living as reasonably mentally 
healthy individuals, able to accept a good 
share of their social obligations in a more 
comfortable manner. 

Clinically it has been found that in pa- 
tients with psychomotor over-activity, dis- 
turbance, and aggression the treatment with 
Pentothal followed by mono-polar electro- 
sleep is most desirable. On the other hand, 
patients with psychomotor retardation, de- 
pression or lack of drive or in those who 
showed mutism and marked withdrawal, a 
preliminary bi-polar grand mal seizure fol- 
lowed by mono-polar electro-sleep was the 
method of choice. Diagnostically most of the 
cases were considered schizophrenic. 

Electro-sleep causes chemical and physio- 
logic brain changes which make the pa- 
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tient more receptive to a better psychologi- 
cal approach and to some organic rehabilita- 
tion activity program, where previously 
these therapeutic aids had failed. 
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Management of Acute Complications in Electroshock Therapy 
(The Emergency Tray) 


DAVID J. IMPASTATO, M.D. 


By “Acute Complications” is meant the 
complications which are apt to occur at the 
time or immediately after all electroshock 
treatment (EST). 


Anaphylactic Reaction: 

Anaphylactic reaction in EST is extremely 
rare being caused by medication given prior 
to the EST. The manifestations of ana- 
phylaxis depend on the shock organ in- 
volved. There may be intense itching, urti- 
caria, wheezing, vomiting, vascular collapse, 
etc, 

As soon as the anaphylactic state is rec- 
ognized, respirate the patient with 100 per 
cent oxygen via mask. Start an infusion 
of 1000 cc. of 5 per cent glucose in saline 
and after it is going well, add 4 cc. of 1/1000 
solution of nor-adrenalin. The infusion 
should initially run at 50 drops per minute 
or at a rate fast enough to maintain a nor- 
mal blood pressure. An intravenous anti- 
histamine may also be needed. For this pur- 
pose Chlortrimeton (8 mg.) may be used. 


Apnea: 

Apnea is by far the most common com- 
plciation of EST. It may occur with any EST 
machine, with or without barbiturate or 
other premedication, It is much more com- 
mon in short-necked individuals than oth- 
ers. Apnea may be classified as: (A) Cen- 
tral, (B) Peripheral, (C) Obstructive, (D) 
Cardiac. 


(A) Central Apnea: 

Central apnea results from the suppres- 
sion of the respiratory center which may be 
due to special sensitivity or to an over- 
whelming electric impulse, such as is com- 
monly used in eliciting the alternating cur- 
rent (AC) convulsion. To minimize this type 
of apnea, convulsions may be elicited with 
unidirectional machines, or if the AC ma- 
chine is used, the convulsion should be pro- 
duced with the least possible amount of 
electricity. The focal convulsion is particu- 
larly free of apnea. Central apnea may also 
be caused by barbiturates and muscle re- 
laxants which depress the respiratory center, 


especially when they are used in large doses. 
It is recommended that whenever possible to 
dispense altogether with the barbiturate and 
to use succinylcholine in the smallest effec- 
tive dose. A 10 mg. dose is usually sufficient 

When, following an EST, the patient does 
not breathe within 30 seconds, he should be 
immediately respirated manually or with a 
resuscitator. If this does not restore the 
patient’s color within another minute, metra- 
zol 5 cc. within 20 or 30 seconds, or nike- 
thamide (coramine) 2 cc. should be given 
intravenously. This can be repeated in a 
few minutes. Artificial respiration should be 
maintained until breathing is spontaneous. 

Atropine 1.2 mg. (1/50 gr.) intramuscular- 
ly is a good prophylactic against central 
apnea,and may be given '% hour before EST. 
It antagonizes the strong vagatonic stimula- 
tion caused by the central effect of the con- 
vulsion. Atropine also antagonizes the va- 
gal effects of muscle relaxants and should 
also be administered to all patients receiv- 
ing muscle relaxants. 


(B) Peripheral Apnea: 

Peripheral apnea is caused by paralysis 
of the diaphragm and intercostal muscles 
usually by muscle relaxants. It commonly 
lasts for only a few minutes. Oxygen under 
pressure will manage this complication. 


(C) Obstructive Apnea or Asphyxia: 

Obstructive apnea or asphyxia is due to 
the blocking of the larynx by the dropped 
tongue. The patient is able to inhale, but 
not exhale. Obstructive apnea may also be 
due to mucous plugs blocking the air pas- 
sages. If this condition is not relieved, 
bronchial obstruction with atelectasis or to- 
tal lung collapse may follow. 

When obstructive apnea is due to a col- 
lapsed tongue, closing of the mouth and 
moving the jaw forward will alleviate the 
condition. When it is due to mucous plugs, 
prompt suction is needed and if this fails, 
tracheotomy may be called for. When oxy- 
gen has to be administered to edentulous pa- 
tients, an airway should be put in place be- 
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fore the oxygen is administered. To avoid 
aspiration of mucous plugs the patient 
should be placed on his side as soon as the 
convulsion is over. If avoidable, patients 
with upper respiratory infections should not 
be treated as this predisposes them to bron- 
chial obstruction. 


(D) Cardiac Apnea: 


Apnea may also be due to cardiac arrest 
or fibrillation. The treatment of these con- 
ditions is described below. 


Cardiac Arrest, Ventricular Fibrilla- 
tion, and Vascular Collapse: 


A patient who following an electric con- 
vulsion fails to resume breathing, becomes 
pulseless and his blood pressure is unobtain- 
able may be suffering from cardiac arrest, 
ventricular fibrillation or vascular collapse. 
These can be differentiated by the use of 
electrocardiograph or a cardiac monitor. 

Cardiac arrest may also be distinguished 
from ventricular fibrillation by the move- 
ment of the intracardiac needle in ventricu- 
lar fibrillation and by its immobility in car- 
diac arrest. This test can be done in cases 
where the intracardiac injection is to be 
made. Ventricular fibrillation occurs in about 
15 per cent of all cases of cardiac arrest. If 
cardiac arrest occurs the physician has 
about five minutes to complete emergency 
therapy. It is advisable for the team giving 
EST to have frequent reviews of what to do 
in such an emergency. As soon as cardiac 
arrest occurs, the patient should be respired 
manually or by a resuscitator delivering 100 
per cent oxygen. If the air passages are ob- 
structed, an airway must be inserted at once. 
If it is not known which of the three above 
named conditions is causing the cardiac ar- 
rest it is best to inject a vasopressor drug 
such as phenylephrine (Neo-synephrine) 0.5 
mg. intravenously or methoxamine (Vas- 
oxyl) 10 mg. IV. This will raise the 
blood pressure immediately and maintain it 
for 20 minutes. Atropine is given along with 
it as phenylephrine often causes bradycar- 
dia. If the apparent cardiac arrest is caused 
by vascular collapse, phenylephrine will usu- 
ally overcome the condition. If the patient 
does not respond to phenylephrine, a cardiac 
depressant procainamide (Pronestyl) 5 cc. 
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to 10 cc. should be given intravenously. If 
necessary it can be given intracardially. If 
the arrest is due to ventricular fibrillation 
procainamide may succeed in alleviating the 
condition. If the patient does not respond to 
procainamide, epinephrine 1% to 1 ce. at 
1/1000 solution should be given intrave- 
nously or intracardially. It is to be noted 
that procainamide will not in any way 
worsen cardiac arrest. However, adrenalin 
will worsen ventricular fibrillation. There- 
fore, adrenalin should always be given last 
after one is certain that he is dealing with 
arrest rather than fibrillation. All these 
measures should be completed in a few min- 
utes. If the adrenalin doesn’t start the heart 
thoractomy and heart massage must be in- 
stituted. Other aids in the management of 
cardiac arrest are the cardiac pace maker, 
and the defibrillator which, if at hand, should 
be used (see paper by Dr. Padula in this 
Symposium. ) 

Should the clinical picture be due to vas- 
cular collapse the foot of the bed should be 
elevated and extra blankets kept on the pa- 
tient to keep him warm. If the blood pres- 
sure is below 80 mm. systolic an intravenous 
infusion of 5 per cent glucose should be ad- 
ministered; when this is running well, an 
ampule of 4 cc. noradrenalin may be emptied 
into the 1000 cc. infusion fiask and the rate 
of flow regulated so that the patient’s blocd 
pressure remains within normal range. 
Once this is achieved the rate of flow can 
be diminished sufficiently to maintain the 
normal level. Blood pressure readings should 
be taken frequently, every 5 minutes at first, 
every 10 to 15 minutes later. The blood 
pressure readings will guide the physician 
as to the rate of flow necessary at the partic- 
ular time. It also aids greatly in the preven- 
tion of hypertensive crises. Since noradren- 
alin causes necrosis when injected periven- 
ously, the patient should at all times be 
under close supervision so as to avoid this 
complication. 


Pulmonary Edema: 


Pulmonary edema may be due to central 
causes or peripheral causes and be secondary 
to heart failure. When it is due to heart 
failure, the patient is dyspneic and has a 
frothy, bloody sputum. As soon as pul- 
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monary edema is diagnosed the patient 
should be raised to a sitting position and ox- 
ygen given at once. If the blood pressure is 
below 80 millimeters systolic, phenylephrine 
is given intravenously 0.3 to 0.5 cc’s. If the 
patient is anxious morphine sulfate, 15 mg. 
grs. 1%) is necessary. Atropine is given 
0.8 mg. (gr. 1/75) to dry the secretions. 
The patient will also need a heart stimu- 
lant especially in those instances in which 
the pulmonary edema is due to cardiac fail- 
ure. For this purpose the fastest acting 
cardiac stimulant is strophantin intrave- 
nously, 0.5 mg., followed with 0.1 mg. in- 
travenously every 142 hour until 1 mg. is 
given, or the patient shows improvement. 


Laryngospasm: 


Laryngospasm is usually due to the bar- 
biturate administered prior to EST. The 
thio-barbiturates, Pentothal and Surital, are 
more prone to cause laryngospasm than the 
non thio-barbiturates (Evipal). When lar- 
yngospasm occurs with thio-barbiturates it 
is wise to change over to Evipal on the next 
treatment. If this is not feasible smaller 
doses of thio-barbiturates should be used. 
Laryngospasm if present can be controlled 
by non-convulsive current of the Reiter ma- 
chine administered in the manner of a non- 
convulsive treatment. Should this fail to re- 
lieve the condition a small dose or succinyl- 
choline 10 mg. intravenously may help. Ox- 
ygen also may be of considerable help. 


Extra Systoles: 


Extra systoles, which are due to cardiac 
irritability, may be effectively treated by 
quinidine gluconate, one ampule (.06 grams) 
intramuscularly. Tablets of quinidine sul- 
fate 300 mg. (grs. 5) may be given by mouth 
once it is known that the patient develops 
extra systoles following an EST. If the pa- 
tient has extra systoles prior to EST quini- 
dine sulfate 300 milligrams, may be given 
orally 114 hours before EST. 


Sinus Tachycardia and Paroxysmal 
Auricular Fibrillation: 

Sinus tachycardia and paroxysmal auricu- 
lar fibrillation which are manifested by rapid 
pulse rate either regular or irregular, are 
usually relieved by unilateral carotid sinus 
pressure and oxygen. 
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Anginal Syndrome: 


Anginal syndrome maybe relieved by ni- 
troglycerine 0.4 milligrams (1/150 gr) sub- 
lingually. In patients with history of angina 
the nitroglycerine should be given prophy- 
lactically 5 minutes before the EST. 


Coronary Pain and Headache Secondary 
to Cerebrovascular Accident: 


Coronary pain and headache secondary to 
cerebrovascular accident may be treated by 
Aminophyline 250 mg. in 10 cc. intraven- 
ously. 


EMERGENCY TRAY 
The following itmes shoud be on hand. 


A. Drugs 


1. Aminophylline 250 mg. in 10 cc. I.V. 2 cc./min. 
Also I.M. % hour pre-Rx to prevent asthmatic 
attack. 

2. Atropine sulfate 20 cc. vial 1/150 gr. per cc., 
2-3 cc. LV. 

3. Chlortrimeton 8 mg. Ampoule I.V. 

4. Epinephrine (Adrenalin) 1/1000 solution 0.3 to 
1.0 mg. Intracardiac. 

5. Methoxamine HCl. (Vasoxyl) 1 cc. ampoule= 
20 mg.; 10 mg. I.V. causes instantaneous pres- 
sure rise lasting 60 min. 

6. Metrazol 20 cc. vial 1 cc.=1% gr.; 5 cc. IV. in 
30 seconds. 

7. Morphine. 

8. Niktehamide (Coramine) 2 cc. I.V. 

9. Nitroglycerine gr. 1/150 sublingual. 

0. Nor-adrenalin (Levophed) 4 cc. ampoule (to be 
incorporated in 1000 cc. 5% glucose). 

11. Phenylephrine (Neosynephrine) 0.8 mg. am- 

poule (0.5 mg. I.V.) 0.3 to 0.5 ce. LV. 
12. Procainamide (Pronestyl) 5-10 cc. ampoule I.V. 
2 cc./min. 

13. Quinidine gluconate 0.6 gms. ampoule I.M. 

14. Strophantin 0.5 mg. I.V. (cont. 0.1 mg. every 

¥% hour). Acts within 5 min. 


15. Succinylcholine (Anectine) 10 cc. vial. 


B. Equipment 
1. Alcohol sponges. 


2. Airways. 

3. Blood pressure apparatus (sphygmomanome- 
ter). 

4. Intracardiac needles: 15 gauge (2) for trache- 
otomy. 

5. Glucose 1000 cc. 5% with sterile tubing. 

6. Intubation set. 

7. Needles—I.V. 

8. Oxygen tank. Test before Rx is given. 

9. Resuscitator—automatic or manual (bag). 


10. Suction apparatus. 

11. Syringes. Various sizes, including tuberculin. 
12. Tongue forceps. 

13. Tourniquets (4). 
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Role of the Anesthesiologist in Electroconvulsive Therapy 


Louis J. PADULA, M.D. 


The scope of this paper is to attempt to 
acquaint the psychiatrist with some of the 
more fundamental concepts of anesthesiol- 
ogy so that he may handle with greater 
safety and confidence the unconscious state 
of the patient resulting from the use of elec- 
troconvulsive therapy. 

Electroconvulsive therapy may be carried 
out by various methods and techniques. The 
method that I will discuss is that in which 
atropine, an intravenous anesthetic agent, 
and succinylcholine chloride is given prelim- 
inary to the electric current. 

The respiratory center, the temperature 
regulating center, and the vasomotor center 
are stimulated by atropine. The respiratory 
rate is slightly increased. The pupils are di- 
lated and there is an increase in intra ocular 
tension. The secretions from the mucous 
membranes and salivary glands are de- 
creased. The laryngeal nerve is depressed 
thereby lessening the danger from a vago 
vagal reflex. The heart rate is increased. 
The effects with which we are primarily con- 
cerned are those which first, depress the 
laryngeal nerve, second, depress the secre- 
tions from salivary glands and mucous mem- 
branes, third, increase the intra ocular ten- 
sion and fourth, increase the heart rate. 

Patients suffering from glaucoma should 
not be given atropine. Care must also be 
used in the aged or cardiac patient so that 
the heart rate is not increased too markedly. 
Also atropine should not be used to dry up 
secretions which are already present, but to 
prevent the formation of secretions. 

The intravenous anesthetic agent which is 
mainly in use today is_ thiopentobarbital 
(Pentothal). For practical purposes I will 
limit my remarks to Pentothal.* It was in- 
troduced clinically by Lundy in 1934. The 
cortex is depressed by the use of Pentothal 
thereby inhibiting convulsions. The vomit- 
ing center is not stimulated. Intracranial 
pressure is usually decreased probably due 
to a fall in blood pressure. The pharyngeal 
and laryngeal reflexes are not abolished and 
a hyperactivity may be present due to its 
parasympathetic action. It has been demon- 


strated that the liver is of importance in the 
detoxification of Pentothal. If liver dysfunc- 
tion exists there will be a significantly longer 
duration of action.* Pentothal produces a fall 
in blood pressure. Muscle relaxation is poor 
and muscle tremors may be present. Con- 
traindications to the use of Pentothal are 
extremes of age, circulatory disturbances, 
anemias and liver and kidney diseases, Pen- 
tothal may be used by either the drip meth- 
od or by rapid injection. For our purposes 
the latter method is preferable. Five hun- 
dred (500) mgs. (71% grains) are dissolved 
in thirty cc of normal saline. Enough of 
this mixture is used to produce unconscious- 
ness. Usually from 6-14 cc. will suffice. 

The relaxing agent which has been found 
to be of greatest value in electro-convulsive 
therapy is succinylcholine chloride. Its ac- 
tion is rapid in onset, brief in duration and 
has a minimum of toxicity. This drug was 
synthesized by Hunt* in 1906 and was not 
further investigated as a muscle relaxing 
agent until 1949, when Bovet’® and others 
performed their studies. The mode of action 
of succinylcholine chloride is that of main- 
taining a continual state of depolarization at 
the junctional membrane.® Results based 
upon the studies of Halmel M. H., Kao, E., 
and King, B. D.* show that succinylcholine 
chloride may have a site of action in the cen- 
tral nervous system. 

Some workers inject succinylcholine chlo- 
ride rapidly*:’ while others administer it in 
from 30 to 40 seconds. I believe that the 
rapid method is preferable because a much 
smaller dosage is required due to the rapid 
hydrolyzation of the drug. Succinylcholine 
chloride is rapidly hydrolyzed in alkaline so- 
lution, such as with a solution of Pentothal, 
but is stable in acid solution. If succinyl- 
choline chloride is to be mixed with Pento- 
thal in the same syringe the mixture must 
be made immediately prior to injection. The 
accumulation of succinylcholine in patients 
with normal plasma cholinesterase activity 
will have no serious consequences because 
the excess of succinylcholine will be hy- 
drolyzed within a few minutes. In patients 
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with low plasma cholinesterase activity, the 
accumulation of succinylcholine will be 
greater and its hydrolysis will be slower.1°"™ 

The primary aim in the use of suc- 
cinylcholine is to minimize the incidence 
of fractures and not to obtain 100 per cent 
relaxation of the patient. It is there- 
fore advisable to administer that amount of 
the drug which will prevent fractures and 
still minimize the production of post treat- 
ment apnea, Any apnea lasting more than 
one minute may be considered prolonged. 
Post treatment apnea may be caused by va- 
rious factors, the more important being 1) 
Respiratory depression due to the excessive 
amounts of sodium pentothal; 2) Excessive 
amount of succinylcholine chloride; 3) Com- 
bination of the two with the electric current. 


Impastato’’ found that by previously test- 
ing a patient with 5 mg. succinylcholine chlo- 
ride intravenously, one is able to determine 
the proper amount necessary to obtain thera- 
peutic effect by subsequently increasing or 
decreasing the dosage. Usually the respira- 
tory and muscular responses to a dose of 
succinylcholine chloride are of an equal de- 
gree, however, at times the respiratory de- 
pression may be greater than the degree of 
relaxation. In this case it is better to take 
the risk of a fracture than to lose the pa- 
tient. Once the proper dosage has been de- 
termined by test, certain investigators’ rec- 
ommend the administration of all three 
drugs, i.e. atropine, Pentothal and succinyl- 
choline chloride in the same syringe. 


I believe that it is better to administer 
each drug separately. When it is recalled 
that atropine sulphate, when administered 
subcutaneously, should be given from 30 
minutes to 60 minutes prior to the procedure 
and when administered intravenously, its 
maximum effect is obtained in 3-5 minutes, 
one can readily see that it would be unwise 
to have it in the same syringe with succinyl- 
choline chloride which begins to exert its ef- 
fect within 15 seconds, and Pentothal which 
takes about 20 seconds to begin its action. 


The method which I prefer is as fol- 
lows: With an In Patient, atropine grs. 1/75 
is administered 45 minutes prior to treat- 
ment. A 20 cc. syringe is then used con- 
taining about 15 cc. of solution prepared by 


mixing 714 grs. Pentothal in 30 cc. saline. 
This solution is injected slowly intrave- 
nously, until the patient loses consciousness. 
The injection is then stopped, the syringe re- 
moved from the needle while the needle is 
left in situ. A syringe containing 5-20 mgs. 
of succinylcholine chloride is then connected 
to it. The amount of succinylcholine chlo- 
ride to be used depends upon the result of 
the test dose. This injection is made rap- 
idly. An interval of 30-40 seconds is allowed 
before the electrical current is applied. The 
usual post treatment apnea persists for 
about 20-40 seconds after the convulsions 
have ceased. During this apnoeic period 
oxygen is administered by intermittent man- 
ual positive pressure. If the apnea should 
persist for more than 90 seconds an endo- 
tracheal tube is inserted into the trachea and 
the oxygen is introduced directly into the 
lungs. Care must be taken to see that the 
oxygen pressure does not exceed 15 mm. of 
mercury. Excessive pressure might cause 
rupture of the lung. The important thing 
to remember in the treatment of post ECT 
apnea is, that oxygen must be supplied to 
the tissues. As long as the patient’s pulse 
is of good quality oxygen may be adminis- 
tered by the use of the endo-traceal tube, 
over a long period of time if necessary. 


If cardiac arrest should occur, it then 
would be necessary to restore cardiac activ- 
ity. Any restorative procedure must be car- 
ried out during the first three to four min- 
utes.'* Success thereafier is poor. Of ut- 
most importance is the necessity of main- 
taining the supply of oxygen directly into 
the lungs by means of the endo-tracheal 
tube. During this interval vigorous percus- 
sion, with the closed fist, over the precordial 
area, Should be performed. This is to stimu- 
late cardiac activity. If this should fail to 
produce the desired effect within two min- 
utes, the chest must be opened. A transverse 
incision is made in the 4th or 5th left tho- 
racic interspace extending from the sternum 
laterally to the anterior axillary line. The 
pleural cavity is then opened. Hemostasis 
is of no consequence because there is no 
blood pressure. If the heart musculature 
as fibrillating, it would be necessary to either 
bathe the heart in a 1 per cent solution of 
procaine or else an electrical defibrillator 





114 


should be employed to produce arrest. In ar- 
rest about 4 minims of adrenalin 1:1000 
should be inserted into the right auricle and 
cardiac massage instituted. This is accom- 
plished by one of two methods, either by 
rhythmically compressing the heart against 
the anterior chest wall or by grasping the 
heart between the fingers and thumbs and 
forcing the blood out into the tissues of the 
other vital organs. It must be remembered 
that throughout this procedure oxygen un- 
der intermittent positive pressure is admin- 
istered. Cardiac massage is continued until 
spontaneous cardiac action is stored. 


The Pacemaker, a most valuable machine, 
can be applied to the heart if its rhythm is 
slow and faltering. This machine can some- 
times effectively control and bolster heart 
beat. It should not be used during re-estab- 
lishment of oxygenation. Some authorities 
have great hopes that when it is applied to 
the exterior of the body, it will act as a self- 
starter for the arrested heart. Laboratory 
results with dogs show that the desired re- 
sults will not be obtained if cardiac stoppage 
has persisted for longer than three or four 
minutes. To date good results have been 
obtained in laboratory animal only after a 
stoppage of several seconds. When applied 
to the dilated and cyanotic heart it has not 
been effective. In human patients success 
in resuscitation depends on first re-establish- 
ing the oxygen system, which is the “emer- 
gency act” of the treatment.’® Reports at- 
test to the need of prompt and organized 
efforts at cardiac resuscitation (Beck,’° 
Lampson*® and others). The critical time 
seems to be four minutes and the eventual 
result depends upon the prompt and ade- 
quate institution of necessary measures prior 
to this time. 


Approximately one year ago, Impastato” 
began the practice of administering electro- 
convulsive therapy by the following method. 
After noticing that there was a high inci- 
dence of post treatment apnea in the patients 
treated with the atropine, Pentothal, Anec- 
tine, ECT sequence, he reasoned that by 
eliminating one of the factors which might 
produce prolonged respiratory depression 
and substituting a short electro narcosis, the 
incidence of post treatment apnea would 
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be decreased. After proper dosage of Anec- 
tine has been determined (by the 5 mg. test 
method) the patient is given atropine sul- 
phate grs. 1/75 intramuscularly one half 
hour prior to treatment if the patient is 
hospitalized. If the patient is ambulatory 
the same dosage of atropine sulphate (grs. 
1/75) is given intravenously. From five to 
20 mgms. of succinylcholine chloride is ad- 
ministered rapidly through the same needle. 
Immediately following this the patient is 
given an electric stimulus, by means of bi- 
temporally placed electrodes, consisting of 
110 volts for 0.1 of a second. This will pro- 
duce a petit mal. In some individuals this 
electrical stimulus may have to be repeated 
immediately because of increased resistance 
or tolerance to the electrical current. It is 
important that the patient receive a good 
result from this electrical stimulus other- 
wise treatment anxiety may result from the 
choking sensation that may be experienced 
from the action of the succinylcholine chlo- 
ride. After the petit mal 20 seconds is al- 
lowed to elapse so that the succinylcholine 
chloride will have its effect. The patient is 
then given the convulsive therapy. 


We have used this method of treatment at 
the West Hill Sanitarium, under the direc- 
tion of Dr. Bernard L. Pacella. In our ex- 
perience with over three thousand treat- 
ments, no prolonged period of post treat- 
ment apnea occurred. It was not neces- 
sary to intubate any patient. Prior to the 
use of this method it had been necessary to 
resort to intubation in four cases in approx- 
imately the same number of patients treated. 





New York, N. Y. 
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CONSTITUTION (Revised) 
EASTERN PSYCHIATRIC RESEARCH ASSOCIATION 


Article I: NAME 


This Association shall be called EASTERN PSY- 
CHIATRIC RESEARCH ASSOCIATION, INC. 


Article II: OBJECT 


The object of this Society is to further the stand- 
ards of psychiatric practice and konwledge. 


Article III: MEMBERS 


The number of members and associate members 
is not limited. 

Members shall not be barred on the basis of race, 
color, creed or sex. 

There shall be three classes of members: 

1. Active Members: Active members shall be 
chosen physicians who are of good ethical standing, 
have specialized in the practice of psychiatry for 
at least three years and whose qualifications have 
been verified by the Membership Committee. Active 
members only shall be eligible to office. Active 
members only are entitled to vote. 

2. Associate Members: Associate members shall 
be physicians who are in good ethical standing and 
in process of training and whose qualifications are 
verified by the Membership Committee. 

3. Advisory Members: Advisory members shall be 
physicians or Doctors of Philosophy working in the 
biochemical or allied fields with particular interest 
in psychiatric research. 


Article IV: OFFICERS 

The officers of the Society shall be a President, 
President-Elect, 1st Vice-President, 2nd Vice-Presi- 
dent, Secretary-Treasurer, and Assistant Secretary- 
Treasurer and an Executive Committee of six mem- 
bers. The cfficers of the Executive Committee are to 
be elected by the Society as follows: Six in groups 
of two each year. The officers shall be ex-officio 
members of the Executive Committee. 


Article V: DUTIES & POWERS OF OFFICERS 

The President is the chief executive officer of 
the Society. He shall preside at all meetings of the 
Society, appoint the chairman and members for the 
necessary committees, and shall in general perform 
such duties as are customary for presiding officers. 

The President-Elect automatically becomes Pres- 
ident at the end of the term of the present Presi- 
dent. 

The 1st Vice-President is charged with the duties 
of the President in his absence and of presiding at 
the meeting of the Executive Committee. 

The 2nd Vice-President: Assists and takes the 
place of the 1st Vice-President in any or all of his 
duties when necessary. 

The Secretary-Treasurer shall keep a record of 
the proceedings of all meetings of the Society and 
of the Executive Committee; certify official records; 
procure and sign, with the President, certificates 
of membership; keep a list of the members and 
associate members; issue notices of all meetings 


have charge of all funds and have power to collect 
dues. He shall pay all expenses by and with the 
consent and approval of the Executive Committee. 

Assistant Secretary-Treasurer assist the Secre- 
tary-Treasurer. 

The Executive Committee Shall have charge of 
all the business of the Society between meetings and 
its action may be overruled at meetings of the So- 
ciety. 

At the annual meeting which takes place at a 
time to be fixed in the By-Laws, the President, Sec- 
retary-Treasurer and the Executive Committee shall 
each present a report of official transactions during 
the past year. 


Article VI: ELECTION OF OFFICERS 


Officers shall be nominated at the April meeting 
and elected at the following meeting and shall hold 
office for one year, commencing in October. The 
President shall be eligible for reelection, but for not 
more than two consecutive terms of office. 


Article VII: MEETINGS 


Meetings shall be either stated or special, as de- 
fined in the By-Laws. 


Article VIII: AMENDMENTS 


Proposed amendments to the Constitution shall be 
made in writing at a stated meeting and referred 
to the Executive Committee for consideration which 
shall report them at two consecutive meetings. 
Thereafter proposed amendments to become effec- 
tive must be endorsed by a two-thirds mail vote 
which shall represent at least twenty-five (25%) 
of the membership. 


CONSTITUTION BY-LAWS 


Article I: MEETINGS 

1. The regular meetings of the Society shall be 
held on the second Thursday of February, April, 
June and December. If any such Thursday falls on 
a legal holiday, the meeting for that month shall 
take place on the preceding Thursday. The annual 
meeting shall be held in October. 

2. Special meetings may be called by the Execu- 
tive Committee. 

3. Regular meetings shall begin at 8:30 P.M. and 
special meetings at the hour designated by the Ex- 
ecutive Committee. 

4. Ten per cent (10%), or ten members, which- 
ever is the larger, shall constitute a quorum for pur- 
poses of a business meeting. 

5. Four members of the Executive Committee 
shall constitute a quorum for that Committee. 

6. The Executive Committee shall meet at the 
call of the Vice-President or two members of the 
Executive Committee. 


Article II: ADMISSION OF MEMBERS 


1. The names of applicants for membership shall 
be presented to the Secretary,in writing on a printed 
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form provided for such purpose and endorsed by two 
active members of the Society. The secretary shall 
present applications for membership to the Mem- 
bership Committee. Candidates whose applications 
have been processed shall have their names pre- 
sented at the next regular, or some subsequent 
meeting, their names having been printed in the 
notice of such meeting. A majority of votes cast 
at the designated meeting shall be necessary for 
election to the Society. 


2. Every active and associate member shall sign 
the Constitution within three months after his elec- 
tion, failing which, said election shall be deemed 
void unless a satisfactory excuse is given. 


3. Associate members who present evidence of 
compliance with the requirements for active mem- 
bership shall be admitted to that category. All such 
associate members must fulfill this requirement for 
active membership within a period of five years 
after date of acceptance in this Society or other- 
wise be stricken from the Society’s rolls. 


Article III: DUES 


1. The annual dues for active and special research 
members shall be Fifteen dollars ($15.00), Advisory 
members Ten dollars ($10.00), and Associate mem- 
bers, Hight dollars ($8.00). 

2. All persons elected for active membership, after 
having complied with the requirements of the Con- 
stitution and By-Laws, shall be issued a certificate 
of active membership, authenticated by the signa- 
ture of the President or Vice-President, and Secre- 
tary-Treasurer, with the Seal of the Society affixed. 

3. Any member who shall fail for one year to pay 
his dues, may, after twenty days notification by 
registered mail from the Treasurer, have his name 
stricken from the list of members by the Execu- 
tive Committee. The payment of dues may be 
waived by the Executive Committee for good and 
sufficient reason. 

4. The fiscal year of the Society shall be co-ex- 
tensive with the calendar year. 


Article IV: RESIGNATION AND DISMISSAL 
Any member may resign by signifying his inten- 
tion to do so to the Secretary-Treasurer in writing. 
Charges against a member or officer, except for 
non-payment of dues, as before provided, shall be 
made in writing to the Executive Committee, which, 
after a hearing of the accused on notification to at- 
tend, and due examination into such charges, may 
acquit, admonish, suspend, or expel a member as 
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it thinks proper. In the case of an officer, they 
shall report to the Society for its action. Members 
under charge may have counsel at the hearings of 
the Executive Committee. The right of appeal from 
action of the Committee to the membership-at-large 
may not be denied. 


Article V: NOMINATION AND ELECTION OF 
OFFICERS AND MEMBERS OF THE EXECU- 
TIVE COMMITTEE 


1. The President shall appoint a Nominating 
Committee in October of each year. This Commit- 
tee shall be endorsed by the Executive Committee. 
Nomination of officers shall be made by the Nomi- 
nating Committee at the meeting in April or at the 
annual meeting, and election shall be by vote at the 
next regular meeting. Additional nominations may 
be made from the floor. 


2. The Secretary-Treasurer shall cause the names 
of the nominees for each office to be printed on 
cards, a copy of which shall be sent to each mem- 
ber with the notice of election. 

38. Vacancies in office may be filled at any time 
by nomination at one meeting and election as in 
Section 1 of this Article. 


Article VI: ORDER OF BUSINESS 


At all regular meetings the following shall be the 
order of business: 

1. Presentation of clinical material. Exhibition 
of normal or pathological specimens, apparatus, etc. 

2. Papers of the evening. 

All business not of scientific nature shall be trans- 
acted in Executive Session at the close of the regu- 
lar scientific program under the following order: 


1. Reading of the minutes of the previous meeting. 
2. Reports of Standing Committees: 

a. Executive 

b. Membership 

3. Reports of Special Committees. 

4. Election of proposed members. 

5. Unfinished business. 

6. Nomination of officers. 

The order of business may be altered at the dis- 
cretion of the President. These By-Laws may be 
suspended or amended. Two-thirds of all votes cast 
at a regular meeting shall be sufficient to suspend 
the By-Laws. For their amendment, the same rule 
and same vote shall be required as for amendments 
to the Constitution. (See Article VIII of Consti- 
tution.) 
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